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PREFACE 



This Revieiv 'jJid Synibesis of Research: Analysis for Curricvliim Devef 
opsnau in Vocational Education is one ofa scries of “slate of the art” papers 
in vo 2 ?iio^l and tcdiinical education and rc!atcd lie!ds. it should assist in 
idenlif^'ing substantive probJems and methodological approaches for re- 
searchers and cuniculum development spccbJisls, as well as providing 
pi7.c:itioncrs with a summaiy of research findings which have application to 
educational programs. In the licid of vccational and todinical education, the 
pace of research and devclopmtpt activities has increased considerably dur- 
ing the period under review. Gaps wi»ich exist for some readers arc probably 
the result o^’theauthor s prerogative to bcselcctive. 

As one of a sales of information analysis papers released by the ERIC 
Oearinghouse on Vocational and Technical Education, this review is in- 
tended to provide researchers, curriculum development specialists, and 
practitioners with an authoritative analysis of the literature in the field, 
Those who wish to examine priiiiary iourecs of information should utilize 
the bibliosraphy. Where ERIC Document numbers and ERIC Document 
Reproduction Service prices arc cited, the documents arc av-ailable in 
microfiche and hardcopy forms. 

The profession is indebted to Milton E. Larson for his sdiclarship in the 
prcpaiation of this report. Recognition is also due Brace W. Tuckman, As- 
sociate Profe^or of Education at Rutgers University; Elizabeth Simpson, 
Chairman of Home Economics Education. University of Illinois George 
Liisicf, Difecior of Vocaiionai Education, University of Kentucky; and 
Gordon G. McMahon, Director of the Division of Vocational Technical Edu- 
cation at the State University of New York, for their critical review of the 
manuscript prior to its final revisior and publication. Joel Magisos, infor- 
mation specialist at The Center, coordinated the publication’s development 

Members of the profession arc invited to offer suggestions for the im- 
provement of the review and synthesis series and to suggest specific topics 
or problems for future reviews. 

Robert E. Taylor 

Director 

The Center for Vocational and 
Technical Education 




INTRODUCTION 




During ihc period sinro the Second World War. renewed inlcre^l has 
been exhibited in the role ofanalyris forcurrioslum oevelopmcnL With the 
development of a highly complex world of woric and the rapidly cnanging 
nature of many jobs has come the realization tha* education for employment 
mirsi begared to the needs of the employer. To achieve this goal, the know- 
ledges. skills, habits, and attitudes essential fer semiring and holding a job 
must be determined. 

Job and task analysis has oeen given tremendous impetus bj' the ron- 
cenlratcd effort of the three main branches of the Armed Forces. Refine- 
ment of the method and devciopinent of the qtstems approach cm be listed 
among major contributions of such research efforts. In addition, field testing 
and application to all types of jobs and positions have advanced knowledge 
ofapplicalionsona largcscalc. 

The Di\ision of Employment Security of the Department of Labor has 
made a major contribution to the field of analysis. The Dictionary of Oc- 
cup-uional Titles wiCn the two rccci^. sLpplemcnls represents an outstanding 
accomplishment in the field of analyst. The methods used as well as the 
knowledge gained prov'idc a significant advance in the forward movement of 
anabasis. 

A number of psychologists, as weC as researchers in the field of voca- 
tional and technical education, have concentrated time and talent in this 
field. 

The matcruls reviewed have been ^thcred from many sources. Re- 
search in education (ERIC) as well as AIAf a.nd A RM were extremely help- 
ful. All 50 RCu directors were contracted as w'c’l as approximately 150 in- 
dividuals engaged in r jscarch at such institutions as universities, colleges, 
state departments. Armed Forces, p’lbcc agencies, and private organiza- 
tions. 

Every effort has been made to include significant research findings and 
other recognized contributions to the field contained in reports, books, 
periodicals, manuals, and guides. 

In making this revie.v- a number of curriculum guides were reviewed. 
Only these were included which contributed to analysis. Many curriculum 
guides failed to identify theirsources of information. 

While, in the main, the review concentrated on research and writing 
since 1963, in some cases it was felt that previous works were needed as 
references to identify more clearly a particular trend or to provide meaning- 
ful background. 

A number of studies were reviewed but omitted as they contained little 
information on analysis for curriculum building. 

The structure of the topical organization is provided in the Table of Con- 
tents. 

~i o all who contributed materials for review or assisted in any way, the 
author wishes to express his appreciation. 

Milton E. Larson 
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BACKGROUND AND STRUCTURE 



Carrioilun dc%c!ojnrcnl leased ai cinp’oyircrl needs is ihc essence of 
cffcciiic pa\Tc]! cdiicaiion for the yomh and adnil in today's world. Tiic 
clima c of both stoutly a**d rcccnl le^glslation has h^hKshled the base line 
essential lV.r solnli ^rs to prob’ems rchtiic to »Ijc world of work for in- 
dividuals and the nation. CuniciiUtn: devciopirenl. in the Amendments to 
the Vocational Education A<^ of 1963. has been iucntilicd as a ntxdcd for^. 
The real thrust cf building cuniculum for vocational instmetion is found in 
analysis of occupations. Ra|uircmenls of the employers arc essential to 
idoitilyingcontent for occupational and \ ccaiional education. Inlcipretatien 
of the employer' s needs of today for tomonow's program of vocational edu- 
cation :o meet the requirements of the cmplojers is more complex - but 
highly significant in today'schangingtcchnologicalcivilKation. 

Early Approaches and Current Concepts 

Job analysis has been used for many years. In fact, Comcnius. a Russian, 
believed youth would discover their special aptitudes if they were given in- 
struction in handwork along with academic subjects. Comcnius lived during 
the scvcniccnth ccnluiy. Pcstalozzi established an educational system built 
around farming, spinning, and weaving, in the latter part of the eighteenth 
century. In 1750 Benjamin Franklin started an academy in Philadelphia 
where instruction was given in the trades. Otto Saloman of Sweden refined 
the Sloyd sj^stem by focusing attention on the analysis of operations and the 
cducaticnai method as well as on making useful objects (Wimer, 1968). 
Charles R. Allen in The Imimcior, The Man and The Job identified and 
discussed the importance of job analysis forcurriculum construction in voca- 
tional education. 

A piiridplc directly related to job analysis became firmly established 
during the early formative years of vocational education. This principle 
stated that in order to provide for the development of originality, initiative, 
and real thinking and also to prevent learning by rule of thumb, the teaching 
should be almost entirely through jobs, questions, problems, and guided dis- 
cussions. The process consisted of first making a list of jobs and then con- 
necting the technical terms and other related information with Jhesc jobs 
(Wimer, 1968). 

Even though analysis had its beginning long ago, one of our recent 
writers (Martin, 1965) stated, “It is our belief that the problem benearh the 
present undcr-utilizatio.n of manpower lies in the fact that the analysis and 
grouping of jobs available according to skills and abilities have been ill- 
defined and haphazard.” A report of a recent world-wide conference re- 
corded agreement by participants that “the establishment of educational re- 
search and development of pilot projects with the operations analysis ap- 
proach should be investigated” (StoIIer, 1966). In discussing the role of 
analysis, occupational data, and educational planning, another authority 
stated that educational planning is largely a stale and local function but the 
skills acquired in our schools are frequently sold in the national market. 
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There is a need for more infonnaiion aboiil paliw- .is of oceopaiional 
(Ixvilan, 1965). 

Successful slmclurcs for learning are deicnnined in ihe occupational 
field on the basis of analysis (Monison, 1966a). Such structures need to de- 
fine essential, sequential rclaiionships and provide for acquialions of capa- 
bilities in rcle\ant content. 

Today's uorld demands constant job redesigning. An effective approach 
to jk>b redesign imohes applying information gained In- analysis. In a recent 
paper li.ru K I96S), the si^ificance of the woriccr-lrails analysis technique, 
devciopedby United S'atcs Employment Service, vnscxplaintd. 

Tlic present cduca:<onaI pr«!icamcnt is refiected in the following quota- 
tion: “An analysis of most so-calls^ comprehensive high schools today 
would show that neither the present college pxcparatoiy program, the pre- 
sent vocational or industrial arts program, nor the prescnl general or 
“cafeteria style” non-collt^c preparatory program provides satisfactory 
preparation for the great range and rapidly divcrsilying set of post- 
secondary school opportunities. . .” (Lcsingcr, 1965). In part this dcfia:t is 
related tocurriculum. How iscurriculuminformationdeiivcd? 



The Role of Analysis 

Curriculum builders in \ocational and technical education are looking 
with renewed empha^s to job analysis and task analysis. The literature in- 
dicates this fact. In a recent article (Gray, 1967), it w’as pointed out that 
course content in home economics gainful employment is determined by a 
job analysis of what the worker must know and be able to do to be successful 
in the occupation for which he is trained. A w’ritcr in the field of agri- 
cultural education (Drawbaugh, 1966) emphasized that of the several means 
of obtaining occupational training information, job analysis is one of the 
best know’n. Hce.xplained that when complete job-analysis data arc utilized 
to write a training course, the course is aimed at occupational training ob- 
jectives rather than toward the traditional core of subject matter. Another 
guide, developed for machine shop, stressed that the shop program must be 
planned around an analysis of the occupation (A Guide to the Development 
of a Course Outline for Machine Shop. 1968). 

The role of analysis is further developed (Lessinger, 1965) through the 
practical interpretation of stasements such as, “. . . underlying all the pro- 
fessional, skilled, and techni'iral occupations, lies a substantia! set- of be- 
haviors which can be taught, described, and are remarkably stable.” The ap- 
proach to such stability was identified and developed into twelve observ- 
able, definable, and teachable stages for the Aerospace Pre-Technical 
Training Program at Aragon High School (Lawson, 1967). 

.An effective technical training program has five basic requirements as 
delineated in a paper presented to the National Society of Programmed In- 
struction (March, 1963). These are: job specification, translation of job 
specification into training objecLves, measurement of the individual’s 
aptitude for training, development of a method of achieving the training ob- 
jective, and pcrformancccontroland evaluation. 
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Jeffrey T 3 .r,cy, 1967, define job ana!>^ as the process cf s*udyins 
the operalJons. duties, and organizaiiona! relaliGnshipsof jobs to obtain data 
for wiiiins job descriptions and job specifications. Another writer {Morsh, 
1964* describes job analysis as the collection and inlcq^relation of in- 
fciination about woih pi^onncd. A third pcison (Drawbaugh, 1966) citis 
the definition in the Department cf Labor's Traming end Reference Manua! 
forJ-»b Atialysis which describes job analysisas the process pf identifying by 
observation, imer-iew', and study of the tedinica! and environmental facts 
of a specific job and reporting the significant workers’ activities and re^uire- 
mcnls. While many other definitionsand descriptions ha^e been developed, 
these establish a frame of refereno^s for some of the salient aspects of build- 
ingcaarriculums foroDCupalionalcducation. 

Building Curriculum for Pay-Check Education 

The importance of meaningful curticulums for vocational education at 
the high sdtool level based upon the facts of employment requirements was 
presented in a comprehensive study by the Division of Vocational Educa- 
tion, Department of Education for Alaska (Bcima, 1967). A coniprchcnsivc 
study (Akman, 1966) dcielopcd and verified the methods of deriving capa- 
bilities from job information. This study was based on a sample of thirty- 
one occupations selected because of anticipated major employment oppor- 
tunities during the coming decade. A random sample of task behavior was 
drawn for each occupation and each selected behavior was translated into a 
multiple-choice type questionnaire. The find>ngs of this study arc significant 
for curriculum builders. It indicates that there is a definable and well- 
structured dcniain of vocational capabilities w’hich has not previously been 
well defined and which is not being i^'stematically taught by our education 
institutions. 

The implications of the large number of definitions and applications of 
curriculum (Cay, 1966) suggest the need for careful consideration in the ap- 
proach used. Five dimensions for curriculum development (Olivo, 1964) 
should be noted: vertical coordination, horizontal articulation, depth of pro- 
gramming and methodology, outerspace,and the probing for the new. 

An innovative approach to curriculum has been described as the or^nic 
curriculum! (Morgan and Bushnell, 1965). This proposal calls for radically 
modifying the system in order to design an educational program v/hich will 
be responsive to the present-day needs of .students. Such a program w'ould 
incIiLde academic and occupational training, personnel development, real 
work experience, personal and vocational counseling, and social Ji'id recrea- 
tional activiij£‘. The integration and interaction of these components would 
be a result of caicful svstem design. The curriculum would be learner- 
oriented, and each activity would be related logically to ail other activities 
and lead to the efficient attainment of behavioral goals. The investigators 
suggest that the first step in building such a student-centered curriculum is 
to study those behavioral attainments needed by the individual for entry into 
a variety of post-high-school activities. They emphasize the importance of 
describing specifically and precisely the learning experiences would lead to 
the desired behavioral outcomes. This denotes careful analysis. 
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SisniL of th^sc sun^c features are idenlified in ihe slUuv iJin'chjpnitai 
and EviihiaiifmiTfau Experinimml Ciirrfcuhtm /lt :hc Xeir 'Qwncr (*Jtxx t 
Vvcmional-rcclmkalScIiotdilinlc^^ fvcagcr.ard Loch. I96S». The principal 
goal of »hL«tprcycci was to demonstrate increased cffccli\cncss of iscslmcu'on 
when content is expheitJy derived from anahsif of dcriroi behavior after 
graduation. This p^ojc^S sought to apply newh dc\c3opcd cducaiional 
lechno5og\ to the design, cenducl. and ciaJualion of vocational education. 
The complex nature of the world of work is reflected i:i nci% innomlions 
in design, organization, and production which has frequcia»ly resulted in a 
s\ stems approach 

Integrated Learning Systems 

Curriculum building in occupational education is rapidly as.sumir g the 
systems approach. Authors of a recent ariidc (Trac<^, Flynn, and Ujere, 
1965<i) suggest that systems thinking as applied to the improvement of inili- 
laiy training programs can be used to upgrade instruction in vocational 
^ucation. tltey point out that the systems apporach, w'hich attempts to com- 
oinc humas: and material reswaurces. requires a control model for proper 
management. According to the article, this model has reduced, over the four- 
year period of refinement, cn-the-^ob training tinic. cut academic failures, 
improved teaching efficiency, ajic lessened the over-all training time. The 
cycle starts by analyzing market needs and ends by c\'aluatii>g the student 
after graduation, 'i ncrc arc three major phases in the cycle: determination 
of system requircmcnts.systcmdcvciopmcni.andsyslcm validation. 

^ A major thrust has been made by the .Armed Forces in the application 
o; the systems approach to vocational instructional programs. Such a system 
of collecting, anaKzing. and interpreting work requirements data and build- 
ing it into curriculum has been designated by the acronym, SAMOA, which 
standsforSystcmatic Approach to Multidimensional Occupational Analysw. 
The central concept of this approach is that an area of occupational special- 
ization has three dimensions: technical, organizational, and communic:!- 
tional. In a w'cll planned study (Carr, 1967) the method and approach us e d 
were described, i his method may be characterized by a me itidimcnsional 
approach which stressed the to*aI work situation, and a set of quantitativ'* 
computcriz.cd techniques for the application of this approach. The study 
demonstrated that the SAMOA method is technically feasible for determin- 
ing current work requirements. 

Another research project {Butler and Coit. 1967) related to the Job 
Corps, reported that the systems approach involved the accurate idcntifica- 
tion of ihc requirements and problems, tl:e settling of specific performance 
objectives, the application of io^c and analysis techniques to the problems, 
the development of methods for the solution of the problems, and the 
rigorous measurement of results compared with the specific performance ob- 
jcctivc:5. Again, it w'as emphasized that good .•nstmctional design demands 
careful analysis of the content for the training program. The investigators 
found that the validity of course dc-sign w'as dirc'^tly related to the accuraev 
of the task analysis. 
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SiimaiarS' 

Jt}h as tar-> as ll;i* sr.enic^Jii ccnu:n as a 

dcf.jiab!c apf»r<^*..*h for dc^clDrinsL in '.(©caih^nal cui:cai%n. A fcvi 

apj*.’]:cal3i5r> *'4 ili? pfiV<ais ucre lomi! in localional cduislicin prcigrans 
clr>seiV rd-lcd lo *ndiistj>. Jncrcasins: lisc of thz process by olhcr scniccs 
of \s>caiional cdacaiion tsas ci^idcnl- The mmcn*rni sirczglhcmyl hi 
sonic \c.caiionai edncalors ivho were drdicalcd lo the conccpis and ifcrangh 
Jhc research of a fc*v imesli^lors empimed b> unismiiics. the Anned 
g-orcoi. ihc Emp3t>>incj2l Sen ice. *’ic jj*fe Corps. 

RESOURCE MATERiAES 



The accckraicd rale ’^f inlcrcsi in the n:c*hodo!o|:> and appliialions of 
job and iask anabsis has rcsnlicd in Ihc prodeclion of a iimhed quanlily of 
rtrcnl resource raalcrials hdpfu! lo a srealcr -T-oCrsiarJin^ of this fic!d. 
Houever, some maicTials dciclopcd a few years aso help mcci Ihis need. A 
fmv ol the maicrials arc s;cncra! Svhilc cihers fors on specific cicmcnis of 
the iolal process. These maicnals rc^e^!l a v-dc \aric»y of approaches. 
Tliroughcul this rc\ic;v. these are referred to ?s ssart of the treatment of the 
sarioiis sections. Hawveser, ihc author bcHcies that the inuslration of t\"pcs 
ofrcsouroisinaicriaisisappTopriatcand \v.!l be hcJpfgsJ to the reader. Those 
idcniifioi are iHusira!i-i*rjs»^favaiJab!c matci iais. 

Textbooks 

in a fundamental textbook i -.ir teachers (Fiyklund, 1956) the total process 
of analysis is described and illustrated. The author deals with kinds of 
analv}^. she main emphasis being on job analysis of industrial *.*ecupasJons. 
Hie operation is the basic unit of the afsalysis slnjciuie which uses the job 
and employs the technique of blocking. Distinction is made between the 
anah'sis of custom otxupations and of service o<xupa?ions. The author 
relates the analysis process to the learning process and to course develop- 
ment. 

Another ic.xtbook (Bollinger and Weaver. 1955} introduces a card system 
for recording trade content. Emphasis is placed on the flexibility of this 
system. The ultimate objective of the book is to assist teachers of oc- 
cupational subjects to discover the teachable content in the specialty and to 
formulate it into a master course of insiniction based on vveii-knovvn tech- 
niques. The book deals with the rca.-ons for analysis, process of analysis, 
placing the information in the course of instruction, and using the course of 
instructionasanaid in teaching. 

The zoned analysis method is presented in a ic.xtbook developed and pub- 
lished by the Denver Public Schools (A UnU of immtaicn. Hov: w Organize 
It and Hoii- to Teach It. 1962i. The zoned analysis is a method of charting 
identified elements of the cccupalion in order to belter show the relation- 
ships of the parts. The tc.xtbook uses the vxihicic of operafion sheets and in- 
formation sheets to present the element' of the process of analv.sls. li iraas- 
latcs the results of analysis into operation sheets. »nfo*mation sheets, and 



clhcr inssrccliona* aids. The zoned analysis approach is used with the con- 
tenl analysis ctethod to prod jcc a graphic -outline of the job t>pes to be 
utilize in the inslnictional program and the operations and iafoiraatioo 
topics io be taughL 

Another 2 ulhor(Fricse. I95S) lists tc.i *-tcps in making a course of study. 
The second step is anaHzing the ocfupaiion c r course area for manipulative 
skills and related conienL Indudal is a briei plan of anal>:sis with forms for 
c».implcling the process. The author includes the history cf analysis and cem- 
parcs the occupational analysis method of Allen with that of Sclvidgc. 

A recent textbook (Giachino and Gallington, 1957) emphasize! the ade- 
quacy of the educational plan with proper instructional organization. Anal- 
ysis is describai as a technique for making an inxcntoiy of all the learning 
activities that are associate! with a specific instructional area. It emphasizes 
that analysis not only insures complete coverage of the important teachable 
elcmcms but it also makes posiblc the arrangement of these elements into a 
lo^cal teaching order. It describes five steps in the analpis function: list the 
manipulative activities, list the ‘‘knowing’" units, designate the media cf 
instruction to be used, specify definite activities which contribute to the 
learning process, and identify the instructional aids. 

Handbooks and Manuals 

A most significant contiibiition to the methodology and literature of oc- 
cupatioail analysis was made by the- U.S. Employment Service {Dkiionary 
of Occup-itional Titles. *965). The information was obtained primanl^' by 
job analyics involving direct observations of and interviews with workers; 
consultations with supervison" personnel, or both; and the utilization of data 
from such sources as employers, trade associations, labor organizations, pro- 
fessional societies, and public employment oflices. The third edition pre- 
sented an improved classification ^stem and reflects relationships among 
jobs. Eight classification components were selected for these purposes: 
training time, aptitudes, interests, temperaments, physical demands, work- 
ing conditions, industry, and work performed. Volume I of the third edition 
contained names and definitions of the v^arious occupations in the economy 
arranged alphabetically according to job titles. Defined are 21,741 separate 
occupations which arc known by 13,809 additional titles, making a total of 
35,550 defined titles. Volume H contained an arrangement ofjobs according 
to occupational, industrial, or worker characteristics and provided detailed 
information about w'orkcr traits. 

In a supplement to the Dictionary of Occupational Titles {Selected 
Characteristics of Occupations. 1965) are listed the individual physical de- 
mands, working conditions, and training-time data for each job defined in 
the Dictionary. These characteristics reflect information obtained by job 
analysis at the job site. 

In a second supplement to the Dictionary of Occupational Titles 
{Selected Characteristics of Occupations by Worker Traits and Physical 
Strength, 1968) the data on physical demands, working conditions, and 
training time for each Job defined in the Dictionary are arranged by worker 



irail groups of the occupaliona! chssificalion slruclurc. The suppleircnt 
used logclhcr with the Dicliouao' permit better interpretation and 
c^nlualion ofseleded si^ificanl job characteristics for a wide range oc- 

cupalionsrequixingsinnlartrailsandabililics. 

Helpful for individuals planning to make job, task, or occupational anal- 
ysis is the U.S. Bureau of E-i:p!-Mmcnt Security manaa! (Training and Ref- 
erence \ianitii ft^r Job Analysis, 1965). The annual was prepare in the 
Branch of Occupational Aitalysis unde* the direction of Leon Lewis. It 
emphasias the three parts to the analysis of any job; The job must be 
idcnlilicd completely and accurately, the tasks of the job must be describe! 
completely and accurately, and the requirements for successful perfor- 
mance must b*: indicated. There are four alcgorics of information for a 
comc-ic.c analyses cf a job: what ifct worker docs, how- he does it. why 
he d*>cs it. and the ski!, involved in doing the job. The manual provides 
excellent descriptions of the analvsie process with definitions and e.xplana- 
lions of the main tenns used. 

Useful for the job analyst is a small guide (Guide Jor Analyung Jobs, 
1966) arailable from the U.S. Superintendent of Documents. This guide is 
divided into three major sections. The what, the how, and the why arc con- 
tained in the first section; the skill involved in the second section; and the 
phyisical and training requirements of workers in the third section. This 
guide is a workbook designed to be completed by the analyst as he studies 
triejob. 

George H. Andrews Engineering Associates. Incorporated, prepared a 
basic manual for use in a training course in job analysis (Job Analysis, I960). 
While this manual is spcdfically directed to liic training of people for job 
analysis in personnel practices, it is helpful for individuals making occupa- 
tional analysis forcurriculum development 

A publication of the Job Corps Civilian Conservation Qcnltvs (Work-Vo- 
cational Training Manual, 196S) provides information for building coordi- 
nated training programs. This manual outlines the steps in the analysis 
process as first identification of occupational skills and second, identifica- 
tion of vocational training opportunities. 

Guides 

A number of guides have been prepared by state agencies as well as 
the Federal government to assist educators in making occupational analysis. 
One cf these is described as a leader’s manual for executive and supervisory 
personnel in distributive occupations (Kneeland, 1964). The manual deals 
with: introduction to job analysis, preparation of job analysis forms, tech- 
niques of collecting information, processing information, and putting the 
job analysis to work. Another guide for people is distributive education was 
developed for the State Department of Education in Florida (Organization 
and Operation of Distributive Education Programs for Adults, 1966). This 
guide states that the needs, interests, and abilities of the class should form 
the basis for developing the curriculum. The instructor should determine 
what thestudeni must know and then formulate thesecondary objectives. 
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Another guid^ was wrilicn paitioilarh' to assist instructors in Manpower 
Dcielopntcnt Training programs (McDonough. 1968) in bui!ding the 
course of study. Four steps arc delineated: first, analysis of trade and jobs; 
second, course outlines; third, instruction sharis; and, fourth, lesson plans. 
The purposes of the course analysis arc identified as: breaking up course 
content into large blocks, breaking each block into units, and then organizing 
the units into usahle. practical teaching sequence applying p<^'choIog!ca! 
lawToflcaming. Flow charts and instructional sht^tsarc illustrated. 

Tjpica! efa sencf of guides dcvclopal for the US. Offia: of Education 
is the publication Electronic Data Processing in Etigmecring, and 

Business { 1965), designed to provide suggested techniques for determining 
courses of study ir vocational and technical education programs. This 
publication indicater. how job analysis and job relationship technique^ can 
be used to facilitate the planning of training programs. It strc?^s the fact 
that before technical curriculums can be c.vtabjished. the individual occupa- 
tions for which training is nccdc-d ^ould be identified, 'fhen it describes 
the second step as the analysis of each of the jobs artd the preparation of 
brief job descriptions covering the tVT^^l work activities, functions, and per- 
formance requirement* for each c-seupabon. The author continues by stating 
that occupations should then be arranged in homogeneous groups or 
clusters, and the kind aid amount of basic and applied scicn;^, mathematics, 
and technical know-hotv required to prepare w’crkers to perform the duties 
of each job should be specified. Training curriculums which grow out of 
such analyses and groupings are commonly called “cluster-based” cunicu- 
lums. 

A very helpful guide was developed by the U.S. Naval Training Device 
Ciinter (Chenzoff, and FoUey. 1965) for training in situation analysis. Three 
phases of Training Situation Analysis (TSA) are described: systems famii- 
iarizanon, task analysis meshed, and training analysis procedure. Sy.stems 
familiarization provides an orientation to the training prebiem, the ^stem 
structure and How, and the equipment. Task analy^sis method produces a set 
of task descriptions containing the information necessary for making 
training Jerice derisions. Training analysis prcc^ure produces a ranking of 
tasks based upon the potential benefit to system performance as a result of 
training and the cost of that training. 

Reports of Workshops 

A one-week workshop for state directors, state supervisors, and voca- 
tional teacher educators was sponsored by the U.S. Office of Education at 
Colorado State University (Larson and Blake, 1969) on occupational anal- 
ysis as a basis for curriculun development. Papers were presented by 
twenty-one guest instructors on both fundamental and innovative topics of 
occupational analysis. Included in the institute program were such topics as 
zoned analysis, content analysis, curriculum planning, the U.S. Employment 
Service approach to analysis, the cluster concept, the “PERT” process, and 
curriculum development for the disadvantaged. 



Another workshop conducted at Michigan Slate University focused on 
the development of instructional materials for food-service occupations 
(Hollandsworln and Barbour, 1966). The objecuves of this workshop in- 
cluded analyzing food-service occupations, development of instructional 
guides, and development of methods suitable for analysis of these occupa- 
tions. 

Two of the units in the report of a workshop held in Te.\as {Report 
of Second Annual Workshop for Coordinated Vocational-Academic Educa- 
tion, Unit Three, !968a; Report of Second Annual Workshop for Coordi- 
riSied Vocational-Academic Education, Unit Six, 1968b) provide practical 
information on the applications of analysis for vocational education. !n 
Unit Three the evolution of instructional material is outlined. The report 
identifies this evolution as beginning with trade analysis and progressing 
through the development of the course outline, instructional materials, and 
terminating with the completion of the progress record. Unit Six provides a 
very helpful glossary' of terms such as, analysis, job analysis, trade analysis, 
block, job, and task. 

Papers 

.Among the several papers available on the subject of job and task 
analysis, two have been selected for inclusion in this section to illustrate the 
nature of content available. One paper (Martin and others, 1963) deals with 
manpower projections of scarcity, quality, and obsolescence and relates job 
analysis as an important dimension in dealing with these problems. Another 
paper (Martin, 1966) points out that job data must be viewed in terms of 
the underlying structure of the data and the purpose to be served. In ad- 
dition to the applications of analysis for curriculum construction, the paper 
emphasizes the need for catcgcrizing job data for counseling and for 
decision-making. 

Summary 

Resource materials are very limited on the subject of analysis for cur- 
riculum development. In the main that which has been written reflects 
a narrow rather than a broad approach. As a result, the frame-of-refercnce 
is usually directed to a specific vocational service or occupation. Therefore, 
individuals seeking understanding of analyses must be willing to accept and 
be capable of understanding the techniques as developed by those services 
using the approach. .Adaptations to all services are not difficult for those 
who understand the fundamentals ofanalysis. 

SOURCES OF CONTENT INFORMATION 
FOR ANALYSIS 

Information concerning occupations is derived from two sources, either 
primary or secondaiy, Foi ourposes of this review, primaiy or original 
sources of information are closely related to those actually involved; 
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whereas, secondary sources are defined to include textbooks, references, 
r^uals, and articles in periodicals less closely connected to individuals 
dL^ectly irivolved in the occupation. Mail surveys, interviews, and personal 
participation of the educator in some form are considered primary 
SGuFOis of occupational information. 

One writer (Qiy, 1966) explains that there arc only three basic referents 
possible in the development of distinctive curriculum patterns. These 
mlerents are: man's categenzed and prcservtxi knowledge, namely, subject 
iiclds; our society, its institutions, and social processes; and the individual 
to be educated — ^hi- nature, needs, and developmental patterns. While this 
provides a theoretical frame of references, the vocational educator will 
secure more asistant^ from the descriplion of methods of securing airrent 
information and evaluation through surveys, interviews, and the involve- 
ment of asvisojy ccmmutccs as presented irr the booklet, "Technician Train- 
ing Beyond the High Sdiool (Emerson, 1962). 

An interesting study on the agreement of workers and supervisors (Mad- 
den and others, 1964) revealed an overall 90 per cent agreement in terms of 
performance or nonperformance of ail tasks in the inventory. The investiga- 
tor concluded that since there was no tendency for subordinates to exag- 
gerate the nature of their jobs, it is preferable to collect job information 
directiy from incumbents. 

Mail Surveys 

Review of a large number of studies designed to determine content for 
building curriculum utilizing an analysis base revealed the use of the mail 
survey. Sugge.sted procedures and techniques for conducting such a study 
are contained in three publications {Handbook on Employment Security 
Job Market Research Methods— Area Skill Survey. 1965; Fact-Finding in 
Vocational Education. A Handbook for Conducting Vocational Surveys. 
1964; and, Roney, 1962). Also, a study with implications for analysis survey 
techniques as related to shortage and retrieval of information was conducted 
in California (Harris, 1967). 

Several state-wide studies with implications for job and task analysis 
have been conducted recently. Careful study by vocational educators or re- 
searchers planning state-wide studies of this nature will prove helpful. Rec- 
ommended for this puipose arc the studies conducted in Ohio and Kentucky 
(Shoemaker, 1966; Leslie and Others, 1966). Some insight will be gained by 
review of recent innovations in the various states {Innovations and Special 
Programs in Vocational Education. 1968). 

A position analysis questionnaire study of sixty-eight attributes to 178 
elements was recently completed by the Occupational Research Center, Pur- 
due University (Mecham and Others, 1969), fhe investigation was directed 
toward the deveiopment of a procedure for establishing job requirements on 
the b^is of synthetic or generalized validity. The general approach wtis to 
establish validity of job requirements for any given job on the basis of a 
“build-up” of data on the attribute requirements of the individual job 
elements (or groups of job elements) th?t are part of the job. The position 
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analv';>is questionnaire (PAQ) is a job analysis instnimcnl that includes 189 
job elements of a “worker-oriented" nature. These job elements are of a 
check list or rating-scale nature. 

A course in basic report writing resulted from a questionnaire study 
(Bowen, 1967) conducted in the Yosernite Junior College District of Cali- 
fornia. Twenty-one basic skills needed in vocations cited were idcntilied. 

Another study with broad implications for curriculum development in 
higher education was recently completed at Northern Illinois University 
(Jacobsen and S’A’anson. 1965). 

A veiy thorough study using a mail-survey approach focused on the ade- 
quacy of measurement procedures of uvo-jear post-high school electronics 
technology courses throughout the United States (Foley, 1967). This study 
has far-reaching implications foranal3^Lsas well as forevaluation. 

Four studies relative to the occupations within the Armed Forces 
provide cxceiicni Infcrmatica for students of occupational anal^'sis who arc 
interested in the survey approach (Morsh, 1965; Carr and Silverman, 1966; 
Ammermanand Melching, i’ 966; and. Morsh, 1966). 

All the scA’ices of vocational cducaticn have used mail sunre^'s as a 
method of securing infonnation for occupational analysis. Some of these 
studies are intended mainly to secure fundamental information on the basic 
functions performed in the occupation while others are directed at up- 
dating existing information relative to the occupation. 

Individuals seeking such studies in agricultural education will find help- 
lul suggestions, methodology, and findings in five recent studies (Jensen, 
1964; Jarett, 1967; Loveless, 1967; Rodrigues, 1967; and. Long, 1968). 

Six studies reviewed in the field of business and office education used a 
written questionnaire (Matulich, 1964; Erickson aui Oliverio, 1964; 
Woodin. 1966; Wenner, 1966; Wood, 196'''; and Perkins and Byrd, 1967). 
The study by Perkins and Byrd was extremely well designed with a validated 
instrument by a jury of experts. 

McGraw-Hill Book Company has developed a guide for building survey 
instruments to gather information for analysis for curriculum construction 
{High School and Adult Prep Program Planning Guide for Distributive 
Education, 1969). 

In home economics, two questionnaire studies were reviewed (Rahmlow 
and C^vanagh, 1966; and Beavers and Shipley, 1967). Both studies in- 
volved data gathering and task analysis involving a cluster of activities in 
home economics. 

In the field of health education, one study (Dickey, 1965) concentrated on 
data covering the duties of licensed practical nurses; whereas, another state- 
wide survey (Kinsinger and Ratncr, 1966) dealt with ten specific health 
technologies. The latter study was completed in five phases using in ad- 
dition to the questionnaire a consulting committee. In fact, eleven cur- 
riculum study groups were utilized. The outcome was a series of curriculum 
guidelines for educational programs to be offered by community colleges 
for training health service technicians. 
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While reviewed studies in technical education concentrated in two 
fields, namely, architectural drafting (Wilson, 1968) and electronics ^^^iWs, 
1966; Mills and Rahnilow. 1965: and Woode, 1968). the methodology is suit- 
able for all similar studies in technical educal; m. Another study (Murphy 
and Wahl. 1967) was mainly to determine the need for all kinds of engineer- 
ing technicians in Lake County, Illinois. 

Interviews 

Data gathering for analy^sis by the interxiew method was found to be a 
common method, although less fteauentlv used than the mail survey. Two 
state-wide studies (McComas and Willey, 1966; and Survey of Information 
on Vocaiional and Technical Education in the State of Illinois, 1966) em- 
ployed the interview methods. 

In a study. The Identification of Common Behavioral Factors as Bases 
for Pre-Entry Preparation of Workers for Gainful Employment (Sjogren, 
Schroedcr. and Sahl, 1967), a correlation matrLx was used to analyze 
eighty-three occupations to identify behaviors common to a numb'*r of oc- 
cupations. In another study (Arnold, 1965), the comparison was made of the 
concepts of management with that of the technical personnel as tc tech- 
nical curricular content. The investigator used two sets of instruments; an 
interviev/ schedule and a curriculum deck. The curriculum deck consisted 
of ninety-nine index cards containing all subjects of course content related 
to a technician’s job performance. Experimental data, comprising responses 
Jo the curriculum deck, were used in analyses or comparisons of curriculum 
. econimendationsand fortheeslablishmentofcoresof recommendations. 

The interview technique was employed in several studies reviewed in 
agricultural education. In one state-wide study (Sims, 1966), two interview 
forms were developed with one being used to record information about 
specific occupational titles. Another study in this field (Bucknell, 1967) 
pointed out the new methods and materials essential for effective agricul- 
tural curriculums. Competencies needed by the employees of greenhouse 
operators were identified in still another study (Parsons, Byram, and Lind- 
st/om, 1966). The nature of the work of technicians in agriculture was the 
focus of a study in California (Donker, 1963). Agricultural technicians were 
categorized into eleven majorarcas. 

A model for the study of health occupations training pprograms was 
developed as part of the Pittsburgh Technical Health Training Institute 
Demonstration Project (Kishkunas, 1967). Interviews were conducted with 
workers and with job specialists. The task-rating charts used also included 
identification of frequency of performance and the degree of importance of 
the task. A core curriculum resulted for the analysis of sixty-one tasks com- 
mon to three occupations. 

A free-response questionnaire with interview form w'as developed for a 
Florida state-wide study of gainful employment in home economics (Ridley, 
1967). One of the purposes of this study was to cluster occupations and to 
identify the competencies needed in each cluster of occupations. A random 
sample of 10 per cent of the 256 firms listed in the yellow pages of the 
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Tallahassee telephone dircclon* was drawn. Sinalar samples were drawn in 
t wehc olher counirics in ihc slate. 

In a study of aulo mechanics in Nebraska CEngelbart, 1968), the inter- 
view daia coli..’.ied were transferred to a master table which was helpful 
in show ing the competencies needa! by workers in each job title. 

The interview method was used in several studies in technical education. 
Ore of these rTccl, 1966) focused on competencies of the marine biology 
technicians, phv^^,l oceanographic technician.-^, and general biological 
Ar c'lhcr study employai a slratincd luo-siagc cluster sampling 
fcchnitjuc to determine the competencies needed for technicians in rural 
areas (Phipps and Olhcis, 19-54). 

A study to provide a descriptive base for the develop ment of posl-high- 
schfiol programs in distributive education was conducted in Bucks County, 
Pennsylvania by Ihc interview method (Saiisbuiy, 1966). A sv'flcmatic 
sample of tw enty-five employers was drawn as the second step of a four- 
stage -ludy. 

Specific knowledge and skills required of persons entering employment 
as mechanical draftsmen were sought from fifty-four firms in a recent Mas- 
tefs study (Pilotte. 1965). An average of 83.6 per cent of the respondents 
in each kind of drafting indicated that an introductory knowledge of several 
draftingspccialtics was essential for mechanical draftsmen. 

A model study to identify the curriculum content for clectro-mechanica! 
technology (Roney, 1966) used, in addition to interviews, a wTitten question- 
naire and a panel of consultants. The procedures iL-ed in the field study 
were somewhat unconventional, in that a great deal of the information ol^ 
tained required subjective value judgments on the part of the principal con- 
sultant. The procedure appears to be justifiable since no ta.xonomy exists 
fo' the kind of rigidly structured survey instruments that might normally be 
used. The controls rested with the panel of consultants who, in a sense, 
servedasa jury of experts. 

Personal interview's of individuals in 100 firms manufacturing or using 
photo-optics were made to determine the need for and the nature of cur- 
riculum content required for such a program ai ihe junior-college level 
(Cooper, 1964), 

Some studies combined the interview method with other data-gathering 
techniques. In a study to identify the task and knowledge clusters associated 
with the performance of major types of building trades work, both the inter- 
view and questionnaire were used (Bakamis and Others, 1966). In a study of 
the work of employees in the petrochemical industries (Reach, 1966), the 
normative survey technique was first rsed and than the personal interview 
was employed. An ad hoc committee appointed to study today’s training re- 
quirements for agricultural and welding 'technicians at Yba College (Orum, 
1965) selected an advisoiy committee. Later, survey forms were developed, 
interviewers were selected, and a pilot study was made, A study of office 
w’ork (Perkins, Byrd, and Roley, 1968) used both the inter/iew and question- 
naire. The New York .State Associate Degree Nursing Project (Kinsinger, 
1964) used data from questionnaires, interviews, and college catalogs to 
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compare the curriculum emphsidi of sixteen associate degree nursins 
programs. 



Committees of Vocational Educators 

Two ..ludics in business and oflicc education resulted in curriculum 
guides bring developed by a commiuec of teachers at the local level [The 
'Pre-Tecimicai Pr&Jeci. A Deniomiration bi EJucaikui for Te^imology, 
Business Tecimoiogy, llth Year, 1967: and The Pre-Technical Project, A 
Denianstration in Educaiion for Tcciujology. Busbiess TecJmology, I2ih 
Year, 1967). 

Teachers working with an sdvi^sTV committee developed a guide for 
planning a curriculum for an associate degree technical education program 
in mechanical design technology’ at the post-h'^-schoo! level (Gilsdoif 
and Ol!:crs, 1965). 

The Council on Dental Education of the American Dental Association 
used a group of deans and instructors of dental colleges, instructors of 
dental assistant training programs, practicing dentists, and dental assistants 
to develop a manual to serve as a guideline for program planning (Organiz- 
ing a Denial Assisfaui Trainuig Program. 1965). 

Workshops of home economics tcadiers, teacher cduu^tors, and slate 
supervisors developed guidelines for the curriculum for a nciv approach to 
teaching of home economics education (Picretti, 1965). 

A committee of teachers in trade and industrial education developed a 
workbook for students studying occupational aaah'sis (Study Guide D-2. 
Trade and Occupational Analysis. 1968). This guide provides a step-by- 
step approach to thcanalysis process. 

.A guide for engineering tcchiioiogv was developed by a committee of 
teachers in New York City {'Hie Pre-fschmcal Project. A Demonstration in 
Education for Technology. Engbieering Technology, llth and I 2th Year. 
1967). This guide was tested in the classrooms and later rev’ised. The pro- 
gram emphasizes a scam-lcaching approach to intcrdiscipHnaiy correlation 
of subjectmallcrand a iabonitoiy oricniaUon ol the curriculum. 



Advisory Committees 

Several studies emphasized the role of advisory or consulting com- 
mittees in data collection for analysis of occupations for constructing of cur- 
riculums. 

Recommendations of the Industrial Authentication Committee were em- 
phasized in a curriculum guide developed in the Curriculum Laboratory of 
the Mississippi State Department of Industrial Education (A Guide for Use 
in Developing Training Programs in Heavy Equipment Mechanics. 1967). 

A study supported by The Rosenberg Foundation of San Francisco 
(The Richmond Plan. 1963), illustrated the use of very active study' com- 
mittees. This study was of a program designed to meet the neecis of the 
average high-school student by cstablishins a prc-tcchnical curriculum in 
two high schools and in Cogswell Polyicchnical College. 
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Sucgcsli;-»ns for din doping a da!a-processmg cuniralua; arc rcpijrtcd in 
a sludi grcaiing oul of a slaic-w^idc conference and las er rciicu cd by *ocai 
advisoiA groups (\'cKcc. 1963). 

The role of U*c ad\isoi>* conuniltec in occupation education at the 
junior-colij^c fcvel is presented in a publication by the American Associa- 
tion of Junior Colleges (Riendc.'.u, I937h Three types of advisory com- 
millecs acre discussed, vrilh the functions of each relalivc to cunicalujn 
delineated. 

The Scyr Yorl; Slate Education Department (Cushman, 1965) deveioped 
a handbook to assist educational personnel in making the most ciTcctivc 
use of agncullurai ad\ isoiy boards in the oigi»n:zsison and de\'e!orn;cnt of 
lora! vocational a^cullorc progiam«. 



Other Primary Sources 

Innovative investigators have developed other methods of idtntilying 
content for the specially of vocational and or technical curricuiums. Further 
study of these methods shf’Uld prove fruitful to individuals seeking to apply 
creative reasoning to datr.-^thcring processes for analyzing the jobs of 
employees foroccupationalcurriculum construction. 

Job analysts prepared job descriptions aficr observing the output of 
the worker and asking questions about what he did. how and why he did 
it, and what skill wias involval. This was part of a project. Effects of Field 
and Jnb Oriented TecJinicat Retraining on Manpovrer Utilization of the Un- 
employed, as reported in a paper presented at the American Vocational As- 
sociation Annual Convetion (Wersteiner, 1968). The analysis technique 
used was one structured by the United States Bureau of Employment 
Security and used in the prepaotion of the 1965 Edition of the Dictionary 
of Occupational Titles. 

A schema for classifying educational objectives in the p^'chomotor 
domain was developed as a result of the project. The Classification of Edu- 
cational Objectives. Psychomotor Domain (Simpson, 1966). The general pro- 
cedures included: a comprehensive review of literature, collection and 
analysis of behavioral objectives of the domain, laboratory analysis of tasks 
to discover psychomotor activity, and finady, conferences with scholars 
havingspccializcd knowledge of thedomain. 

A modified version of the Q-Sort technique (card sort) was used to 
identify the common elements in the curriculum of six technical training 
programs (Schill and Arnold. 1965). 

Rftcen certified secondary school counselors actually participated in an 
on-the-job investigation of three selected industries in Montana, namely, 
mining, lumbering, and construction, to secure personal kno'-vledge of work 
involved for purpose of analysis (Gorman, 1966). Each kept daily field 
diaries of observations, experiences, and conversationii, and in addition, con- 
ducted case studies, where possible. 

Synthesis, summarization, and interpretation of the studies completed 
by twenty-six states on agricultural occupations prov.ded the basis for deter- 



mining extensions and adjustments in curricular patterns 
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lor. 196^). This project rcprcscnlcd 3 nations! eftort to modify cunicnlar 
cficrings by determiniag ii;*e adjiiisnscals aad extcn<:ons noeder* in c5^ 
school and poit-high school curricular paficms of vocational cdncalion in 
agriculture to more eircctivcly provide preparatojj training needs in off- 
farm agricultural oixupalions Inilinlly, a task force vvas used to conduct 
a nationvridc search to identify capable personnel, visit and evaluate suc- 
cessful programs, and analyze and develop ncccssaty materiak. Later, a 
national ad vkoiy comnuttee met to ^ve dircciinn to the devdopment of the 
educational programs. This >^as followed by a national conference and 
area meetings to focos an responsibilities and activities and to 'Jeterrninc 
neois for iiiiiiaiingprogiamsat the localievcL 

Deriving curriculum from the study of pilot progranis vsas used in agii- 
cultural education curriculum research in iilinois (Phipps, 1966). 'Fhis re- 
sulted from r^^ommeiidaUons of the committee for initiation of 'pilot pro- 
jects (Phipps, Hemp, Warmbrod,and Fu’jIci, 1965). 

Secondary Sources 

Often, curriculums arc developed on the strength of anafysis or research 
conducted by othcis. In this review, this is considered deriving curriculum 
content from secondary sources. Some studies using this approach arc 
described in this section. In many c^scs authors of curriculum materiak 
failed to indicate ether sources or methods of arriving at e)atcnt for the 
occupational specialty. As the methodology of analysis becomes better 
understood by more curriculum builders, it k hoped that not only will 
sources of content be identified by tests of validafion but ako, that perfor- 
mance goak will be established. 

In a doctoral dissenalion (Stem, 1964), date '-’•'‘re secured by analysis of 
a textbook survey sent to administrative officer ■ ! 184 schook and collies 
with programs in business administration or industrial engineering. The six 
most frequently used textbooks were selected for analysis in terms of 
agreeing with predetermined functions of industry. In addition, an opinion- 
naire was used to soiicit reactions from professional management consul- 
tants specializing in thearca of manufacturing. 

A synthesis of entry requirements for office jobs for high school stu- 
dents was reviewed by fifty-threr representatives from government, bus- 
iness, and industry participating in three conferences to discuss oppor- 
tunities in office occupations {Selected Entry Office Jobs for the High 
School Student, Report of Conferences with Government, Business end In- 
dustry, 1965). 

Descriptive focus of the content of the business curriculum is provided 
in relation to the general curriculum and certain fields of specialty in bus- 
iness in a helpful analysis by South-Western Publishing Company (Watson, 
1966). 

Secondary sources were effectively utilized in a guide for teachers of 
home economics {Colorado Program Planning Guide for Home Economics 
Education — Secondary, Adult and Occupations, 1967). 
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A onomiltcc cf ihc An:cric3n Society for Enyiiscring Education pro- 
duced fronj si^oudai^,* sources a manual cf educational standards for engi- 
neering *cchnology education (McGraw, 1962). 

A model of icrt«^dlv integrated oompalicn curriculum *Ans developed 
lroms«:oi:dar%- sources !o itamaUte the study of occupational education cur- 
riculums { 4 Vertically Integrated Occupaticnai Curriculum for Schools in 
Michigan, I96S). Tie model deals with occupational curriculum from the 
elementary level L*?rough adult (^ucaticn. 

Scccadary sources %ere hi^ly signiJicanl in development of a manual 
designed to as==ist ir» building curriculum in the Joib Corps lA catd R Report 
Number 12. 196S). 

A summary of Phe statc-of-thc-arls in ihe dei’elopmcait oi training pro- 
grams was producoi by the Human Resources Research OfEce (Smith. 
1966). In addition to summarizing the slatc-of-thc-arts, it also provided 
general guidelines lor the design of irL«lnictional ^'stems. The approach is 
based on a survw of the available literature and draws particularly on 
HumRRO c.xpencncc in research studies on training. The major sections of 
the report deal with the instructional ^'Siem as a concept, the research 
evidence Demising on she major system functions, and methods for designing 
and evaluating the^'slcm in terms of cost and clTcciivcries. 

Summary 

The literature reflets the use in analysis of both primary and scojndaiy 
sources. Primary sources use Hrst-hand information gained from tliosc 
aciualiy doing the job. observing the job, interviewing the w’orkcr, or 
through such methods as mail questionnaires directed to the employee or 
other individuais of similar knewiedge. Secondary sources use the findings 
of others thrc-ugli such docuntents as reports, textbooks, manuals, and 
periodicals. 

Broad variuion exists in the rellnement applied by various individuals 
to data-gathcring, data analysis, and translation of findings into cursiculums. 
Some individuals, institutions, and vocational services have advanced the 
process of analysis to a much greaterdegree than others. 

TYPES AND TECHNIQUES OF ANALYSIS 

The literature, including the reports of research projects, supports the 
contention that there are two main types of occupational analysis for cur- 
riculum development: job analysis and task analysis. The ultimate purpose 
of both types is the same; the generation of occupational curriculums 
geared to the needs of students s-» that cntiy-levd requirements of en-ploy- 
ment positions will be satisfied. The sources of information are the same 
for either type of analysis. The differences lie in the definition of the terms 
and the interpretation of the size of the unit used. 

A number of techniquas have been utilized in securing, analyzing, and 
convening the data into curriculum content. These variations are evident 
in the techniques used to identify the substantive content and the sources 
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of infomTilion selected. The ocoipaliona! analyst is in many ways in a 
po^ 3 i!on s'miiar to the historian. Some hislonans use, in the main, sccondaiy 
sources and freoaentiy make liltlccfforl to \n!:datc the sources ipai against 
the priinaiy sources. This is also true of many who develop curriculums for 
occapaiiona! education programs. This rcvic'e.cr found many techniques 
used to identify curricular content, often without any plans for vahdaling 
the in'brmation. l*hc variations of techniques range from c.v.trcmclv’ simple 
procedures to complex models of integrated ^sterns involving massive re- 
search clTons. The techniques range from very entde tools of research to 
hishlv refined, integrated, and synchronized ^'stems. 

Occupational Analysis 

Rcccniiv the term occupational analysis has become more frequently 
used in the literature of research. Job analysis and task ansiysl< arc, how- 
ever, referred to much more fr^ucnlly. While the sechniqucs inyohed 
in occupational analysis arc similar to thosf of job or task analysis, the 
scope of the TcscsLTih problcn* is much greater. Occupational analysis 
(Borow, 1964) has been described as the application of a systciratic method 
of obtaining information focused on occupations and industries as well as 
on jobs, tasks, and positions. Occupational analysis focuses on occupatioiw 
duties, requirements, and environments. Four kinds of occupational inior- 
mation arc secured and classified as follo ws: 

1. Industrial classification. The Standard Indtastrial CLissification has 
79majorgroups,9 majord!visic-ns,and 1,500 indus’nes. 

2. Sodocconomic classifications. These classifications usually piacc the 
profesional groups at the top w*lh the laborers at the bottom. 

3. Job content classification. The Dictionary of Occupational Titles or 
the Bureau of the Census classily groups of occupations together. 

4. Worker characteristics classifications. Uicrc arc two approaches 
used under this classifiotion. The first is a measure of the char- 
acteristics of workers presently employed. The second is ufed to 
estimate from job information the characteristics required lor the 
job. 

The U.S. Employment Service has developed a system of worker traits 
analysis [Selected Characteristics of Occupations by Worker Traits and 
Physical Strength, 1968). Scales, such as the Minnesota Occupational Rating 
Scales, arc available for estimating from job information the characteristics 
needed by the individuals seeking entry-level positions. 

While curriculum materials may use all of the above classifications as re- 
lated to occupational analysis, the current emphasis is still directed niore 
toward job analysis or task analysis with the focus on a single or relatively 
small cluster of occupations or pay roll jobs. 

Job Analysis 

Job analysis is the collection and interpretation of information about the 
work performed. It is an essential part in developing effective programs in 
vocational education or job training. Job analysis is needed to describe the 



job to*.\ard \vh:ch training h cf*f*4:icd and to determine the effectiveness 
cf training as reUeded tn jJb performance. The extensive use cf Job analysis 
for developing c. revising training euniculums. eslaWbhing itaming 
standard' or validating rraining conrse content L«: ically just "beginning 
f Morsh, i963). 

Any kind of work that is worthy 3t:d is o^nipficated enough to make 
instruction neccssaiy shouEd be asjaiyzed ijiio its elementf before atlenipting 
to teach it. This is cspec*a;jy irac where quality insiruction is desired 
(Fnkiund, 1956). 

The most frequent use of job anatysis in airrictihu-n develcpmcwt ia io 
cE^a:n infoiraaiion as the E?asjs for decisions on content for the cuniculum. 
Anaijais is a technique of making an inventoi>* oi a3i the ieaming activities 
associated with a spcafic mstntctional area (Gutchino and Gallinston, 
1967). 



Alien identiHed the job zs the basis of analvYis; whereas. Schidgc con- 
sidered the operation as the basis for anatysis (Friesc, 1958). Today, some 
lollovv the CGficcpt of Alien while others adhere to the thinking of Sclv*idgc. 
Rcaiiy the difference lies in the size of the basic unit into which the content 
is being divided. The operation is a basic clement of a job or an action. It 
may be used singly or in combination witEi other operations to constitute a 
scries of operations making up the work jf an individuaL An operation may 
be cither mental or manual (A Unit of Instruction, Ho a- to Organize It and 
How to Teach It. 1962). The job is composed of two or more operations. The 
operation and the job t^lh constitute the foundation for this kind of analysis. 
Each operation involves several steps which must be taught to a learner 
(Allen, J919). 



The operation is a unit of vvoric in a job that involves making, servicing, 
or repairing. Operations involve such activities as depicting, forming, 
shaping, and assembling (Fryklund, 1 956). 

Two kinds of information are incorporated into the curriculum as a re- 
sult of such analysis. These involve cither doing (mental or manual) ac- 
tivities or knowing (related information) activities. The organization of the 
materials identified may vary. A common practice is to divide the occupation 
into large blocks and subdivide tne blocks into units. 

The services of the Armed Forces have contributed much to the literature 



of job analysis. A summary of the approaches used has been described by a 
group of researchers (Morsh, Madden, and Christa!. 1961). As a result of an 
intensive research program during the last few years, the United States Air 
Force has developed and applied a novel procedure for collecting, organiz- 
ing, anal viiing, and reporting comprehensive job information (Morsh, 1964). 
Included in this approach is a hierarchial grouping computer program for 
treating identified data. 

Perhaps the most spectacular analyses have been made in regard to 
space travel. A high degree of sophistication is used to determine the work to 
be performed by one or more astronauts and the specific order in which the 
work is to be done. Because of the physical stress involved, considerable at- 
tention must be given to the p^cholog cal factors in these analyses. Since 
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the informalion must be prepared before a flignl. siniublcd conditions of 
ni^‘ a;c set 'io and studied prior to the actual performance. Subsequently, 
this forms the basis "^cr iraining{Boro»v, 1964). 

One of a series of publications b^’ the U.S. Ofiicc of Education (Peteison, 
1964b), indicates hew job analysis and job rclatioitship techniques can be 
used effectively in bu -uing training programs. 

The use for analy tical purposes of the personal interview coapied with 
the critical incident tecanique. the job analysis check list, and th-i persona! 
data form arc cy plained in a study entitled A Study of the Criticai Require- 
ments for Directors in Educational Television Stations (Adkins, 196?). 

The job analysis approa-:h has been utilized ckTcciivcIy in building may 
curri'*uium guides. Examples of these guides in various Helds arc: auto- 
motive mechanics >4 i//ow?om*c Mechanics, 1968; Instructional 

Analysis of the Au.omaiive Mechanic Occupation, 1967); caipcntry {A Basic 
Plan for the Organiza’ton and Managenwnt of Instruction in Vocational 
Carpentry, 1967); cosmtlolo^ Uttstructional Analysis of the Cosmetology 
Occupation, 1968); too! ar.d die (A Basic Plan for the Organization and 
Management of Instruct ion m Vocational Tool and Die, 1967). 

The relationship of job analysis to job evaluation is established in a 
training manual by the U.S. Office of Industrial Resources {Job Evaluation 
Operating Procedures, 1960). 

While job analysis has different meanings, applications, and implica- 
tions, it is a fundamental step in determining curriculum content for voca- 
tional and technical education. In connection with such analysis much con- 
fusii;^ has resulted in the use interchangeably of such terms as “job”, 
“pcsitioji”, “task”, and “duty”. Review of a large number of studies in- 
dicates a great deal of overlapping in application of terms. In fact, it seems 
that it would be extremely helpful to simply identify these terms with the 
size of the increment of work performed on payroll jobs or positions. Later, 
these elements must be translated into essential, teachable content. 

Task Analysis 

An excellent job of characterizing task analysis has been dene in a book 
entitled. Guidelines for Training Situation Analysis (Chenzoff, 1965). Task 
analysis is a method or a process by which a task is examined and its char- 
acteristics, in terms ofcerts.in attributes, are identified. 

According to another author the task is the basic organizational and 
training unit for all activities at sub-managerial level (Welch, 1968). Another 
writer points out that task analysis has the objective of identifying the tasks 
invoved in the system being studied, and of obtaining whatever information 
IS required about those tasks for completion of the training situation 
analysis (Foliey, 1964b). 

A task has been defined as the collection of activities that are: performed 
by one person, bounded by two events, directed toward achieving a single 
objective or output, and describable by means of the method set forth so that 
the resulting task description conveys enough information about the task to 
permit the necessary training decisions to be made (Chenzoff, 1965). 
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A task anal\sas determines the knowledge and skil! r«^uircmcnls of the 
job. A sj’slcmatic study of the bchavioial rcquircn:ents of the tasks is needed 
to determine the knowicdgcand skill content ofcach task (Butler, 1967). 

The operation, the standard method for performing it and the t^hnical 
information required, may be detailed precisely in a task breakdown. This 
becomes the basic instructional guide, with the operation as the basic in- 
structional unit (Welch. 1968). 

A task description is usually developed in three stages. Fust, the duties 
of each job arc outlined; second, the tasks for each of the duties arc listed; 
and third, the task analysis identifies standards of performance (Butler, 

1967) . 

A task description is a list of job activities; whereas, a task analysis is 
the determinatior, of the knowledge and skill requirements of the job. There- 
fore, basic to task analysis is the idcntilication of the kinds of performance 
capabilities demanded by the tasks. Each task must be analyzed to deter- 
mine the basis for all decisions. The selection of appropriate objectives, 
content, sequence, method, media, and evaluative CTiteria depends on the 
corrent identification of the capabilities needed to perform the tasks (/«- 
struciional Systems Development Manual. 1968). 

The Aerospace Medical Research Laboratories, in a recent publication, 
describes the development and evaluation of a Learner-Centered InstPic- 
lion (LCI) program based or task analysis (Valverde, 1968). This report 
emphasizes that task analysis is a technique of analy.sis which can be a 
powerful tool in predicting j^>- behaviors that can be converted to relevant 
training objectives. LCI criterion development consists of the preparation of 
job behavioral description and the development of the job-proficiency test. 
This is then followed by the development of the course and the evaluation 
of performance based on job-training standards. The sequence of steps in 
behavioral job analysis under the LCI approach is described as including the 
identification of tasks, the determining of the groupings of the task activities, 
and the describing of the behavioral details (Pieper, Policy, and Valverde, 

1968) . This study further explains the describing of behavioral details as 
consisting of: determining the procedure to be followed, contimicus 
perceptuai-motoractivity, monitoring, communicating, and declsiGii making 
and problem solving. 

Task analysis is an essential step of the plan of analysis as developed and 
used by the Navy. This method is designated as the Systematic Approach 
to Multidimensional Occupational Analysis (SAMOA). A writer (Silverman, 
1965a) describes the instruments for data gathering as consisting of a scale 
for rating the functional complexity of tasks involving the operation of 
equipment and machinery and a scale for rating the functional complexity of 
maintenance tasks. Each of the scales defines a series of levels of com- 
plexity in terms of the kinds of activities and processes involved. The bul- 
letin contains illustrations of the task lists and ether analysis forms. In 
another report (Carr and Silverman, 1966), the three major steps of the 
SAMOA system are described. The first step is the development and ad- 
ministration of comprehensive task lists and related data-gathering forms. 
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The second sicp ss the computerized anlajsis of the data on tasks and task 
patterns. The third major step is a set of comouterized procedures for 
stratifying and grouping ch*sicta on the basis of signifieant variables within 
three fundamental dimensions of the work situation; namelj’, technical, 
organizational, and communicadonal. 

Another study (Smith, 1965) compared the differences as well as the 
common elements cf x'arious approaches to task analysis. The study was 
concerned with the c.xamination of the theoretical or empirical foundation 
and the determination of which features were included by some but ex- 
cluded by others. Behavioral analysis and basic task taxonomy were two im- 
poTtant parts of this research projccL 

Another research effort (Silverman, 1967) directed toward the recent 
developments in techniques of task analysis recommended that a task tax- 
onomy be developed- Such a taxonomy %voaId indicate the inherent simi- 
larities between tasks, independent of their environment, and pave the way 
for improvements in training. This study pointed out that problems of task 
classification can be approached more systematicaHy through methods of 
numerical taxonomy than through traditional techniques. In recent years, 
human factor analysts and training p.sj’chologists have called for a taxonomy 
of tasks to provide a breakthrough in the state-of-the-art. They contend 
that, currently, techniques of task analysis require that every' task be per- 
formed in a sy.ctcm or every job be treated as a unique entity or aspect 
of the work. As a result, task analysis, of even one job, can involve the 
study ofan enormous number of tasks and the^r elements. 

In training personnel, the development of a curriculum based on such 
compIe.x and extended task analyses becomes rather difficui*. As a result, 
it has been proposed that research be performed to systematically classify 
tasks in terms of criteria which include generalized variables, character- 
istics, and attributes inherent in the task without considering the task in a 
particular setting. This approach is built on the assumption that by class- 
ifying the behariors lequired in performing a task and training peisonne* 
in the basic abilities implied by tliese behaviors, the curriculums may be 
made realistic in terms of task demands. Also, a task analysis baseo on 
selected categories or dimensions of task behavior provides a breakthrough 
by eliminating the necessity for repeatedly developing and analyzing long, 
detailed task lists or inventories. A set of such categories of task behavior 
has been called a taxonomy. A taxonomy involves the systematic differentia- 
tion, ordering, relating, and naming of type groups within a subject field. 

Another investigator (Folley, 1964a) concluded that no set of suggestions 
or rule^ can reduce task analysis to a simple, routine job. He said that the 
description of human behavior is too complex and the number and variety 
of tasks are too great to permit reduction of task analysis to a simple 
routine. He did, however, in the book Guidelines for Task Analysis reduce 
and simplify to a degree the procedure in making task analysis. 

Task analysis was identified as an important part of the planning of 
programs for the Job Corps {A and R Report Number 12, 1968). The ap- 
proach was to divide the overall goals into small steps or milestones. An 
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approach to milcstoning was the conducting cf a task analysis of specific 

jobs. ^ 

A \cry helpful publication (ChenzolT, 1964) reviewed the literature on 
task-analysismethodolo^^asit related toderiving training requirements. 

Task analysis has been identified as the approach used in determining 
content for vocational and teclihical education in several studies and 
developed curriculum materials. A study (Drake, 1968) of the vocational 
training needs of persons entering employment in off-farm agricultural oc- 
cupations in New York state employed the concepts of task analysis. The 
application of individual subtask-incremental time level v/as utilize in a re- 
cent study in the aviation field {^Development of Criteria and Methods for 
Evaluating Tramer Aircraft Effectiveness, 1967). Development of a com- 
petency pattern for the job of the teacher-coordinator in distributive edu- 
cation was based on task analysis (Crawford, 1967). This study employed 
a variation of Q-methodology to determine the basic beliefs concerning all 
phases of the distributive education program. This was followed by in-depth 
group interviews and evaluation by selected distributive education teacher 
educators. 

Several studies w’ere reported in home economics. A team of home 
economists and day-care center employees and supervisors conceptualized 
and field tested a survey instrument to obtain up-to-date facts about major 
types and combinations of tasks performed by child-care w'orkers (Rahmlow 
and Cavanagh, 1966). A ranking of major tasks in non-professional child- 
care occupations w'as contained in another report (Rahmlow and Kiehn, 
1967). Tw'o studies in food service were made at the University of Missouri. 
In one of these (Welch, 1966), the industrial-training procedures were com- 
pared with the procedures of the food-service industries using a task analysis 
approach. The questions of what, why, how, w'hen, who, and where were 
obvious in the study. In the research project, A Task Unit Concept for On- 
The-Job Training in Food Service (Welch, 1968), the steps essential to task 
analysis were documented. These included identification, descrip ion, 
analysis, and development of the training program. 

The functional applications of task analysis are outlined in a Florida 
State Department of Education bulletin {Guidelines for the Training of 
Nurse Aides, 1968). Emphasis is placed on organizing the tasks into a 
purposeful sequence or pattern in accordance with sound educational con- 
cepts to develop the course of study. 

A variety of techniques and procedures has been used in the research 
reviewed. While considerable variation exists, common procedures include 
identification, inventory, classification, and, in some cases, validation. 
Several different models have been developed and reflected in this review. 

Identification of Content 

Basic to the total process of analysis is the identification of content. 
Without accurate identification of content, analysis is meaningless. Often, 
increased attention needs to be given to identifying of current practices, 
methods, skills, and knowledges which apply to the job. A number of various 
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approaches may be I'scd to identify content The completeness and impor- 
tano; of identifying substantive content is a signlHcant element in the 
validity ofanalysis, and. consequently, of the total educational program. 

As the result of an intensive research program during the past few 
years the United States Air roro: has developed and applied an improved 
method of coilecting, organizing, analyzing, and reporting comprehensive 
job information. The procedure combines features of the check-list method 
with those of the open-ended questionnaire and the observation interview 
into a single integrated procedure (Morsh, 1964). 

Identification of behaviors common to a number of occupations w:as the 
intent of a well-designed stud>’ in this field (Sjogren, 1967). This study used 
an instrument specifically developed for the purpose. The instrument was 
pilot tested in thirty interviews, revised, and tested again with another 
group of thirty interviews. The reliability, determined on the basis of cor- 
relations, assured the researchers that the instrument was ready for the 
main data-gathering effort of the project. The data of the project were col- 
lected by interviewing job incumbents. 

Occupational fields have not defined adequately the human tasks re- 
quired in their particular field according to another investigator (Martin, 
1965). 

Identification of worker-oriented job variables was the purpose of a 
significant study by two psychologists (Gordon and McCormick, 1963). A 
worker-oriented variable is defined as one which describes an activity in 
terms of what actions the worker is performing without reference to the job 
or product involved. The first stage of the study dealt with the development 
of an appropriate format to measure worker-oriented variables. These vari- 
ables were developed from a review of the literature and then translated into 
check-list items. An initial reliability study was conducted with the check list 
(which was then titled TTie Worker Activity Profile) and ite.ms wcic re- 
vised, where needed. The final application of The Worker Activity Profile 
was made with a sample of 400 jobs representative of the percentages of 
jobs in the major occupational arras of The Dictionary of Occupational 
Titles. A reliability analysis was also conducted with a subsample of 100 
jobs. 

Many studies reflect the more traditional approach to the identification 
of content. An extensive study (Allen and Others, 1968), focused osi identify- 
ing the duties and responsibilities for each rank within the fireman s occupa- 
tion. Another study (Ertei, 1966) sought to identify the n?ajor task:; per- 
formed in retailing occupations. A national survey was undertaken to inves- 
tigate the technical knowledge and inanipulplive skills of aviation mechan- 
ics, as required by the aviation industry, to identify the core curriculum for 
training aviation mechanics, and to identify the scope of training offered by 
the industry (Allen and Others, 1966). 

Identification of current practices, as reported by former students, was 
the approach taken in a large-scale study of the former students of ap- 
proximately forty selected institutions (Armstrong and VVitne}, 1966). The 
instrument forthis follow-up study was carefully tested priorto u.se. 
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The priman purpose of a study involving managcmcnl iA Study t>f 
Reconvnendaiiuns for Technied ^iucciu^n Curricula. I955| uas to ha%e 
mansgcmepi personnel and techr.scians ideniilV" ceres of suls^ecl mailer 
related to technician job pcrfcrmancc ar-i to diffcreniiaic between their 
judgments. A ninety-nine curriculum deck, representing most subject matter 
are^ considered of possible ralue as preparation for any one of the \urious 
technical occupations, was used to identify related, somewhat relal<d. or 
unrelated acti\'ilics. Interviews provided data on the age of respondenL 
educational background, job history’, manufacturing classificalion of the 

employing firm, and managcmcnl-lechnidan working relationship. 

The functions approach was usal to determine content for a training 
program for agricultural business and industry^ (Clark, and Mpdcis, 196S). 
Tkc functions approach wias su^csled as a framcivoik for identifying of 
curriculum content some years ago at Michigan State Uriiv^rsily. The ap- 
proach was geared to identifying ihc functions of the industry such as proc- 
ccssing. transporting, purchasing, selling, and aarounting. Next, the ac- 
tivities nca^ary to accomplish the functions were detemined. * hesc, in 
turn, were used as a basis for identifying the competencies needed by the 
individ'jals who arc c.xpectcd to perform Iheactivitics. 

Idcntification of curriculum content needing modification was one of the 
goals of a study of the educational and occupational experiences of grad- 
uates from the Pocatello and Idaho Palls high schools over a ten-jear 
period (Filield and Watson, 1967). 

The procedure for curriculum dc\tiIopmca'i in technica 1 education having 
as the initial step the identification of o)ntent of the occupation, is con- 
tained in a series of guides developed with the support cf the U.S. Office of 
Education. Rcprcscniativc guides of this series arc identified with chemical 
and metallurgical technoio^es (Peterson, 1962a), electronic data pro- 
cessing (Peterson. 1963). civil and highway technology (Peterson, 1964a), 
electrical and electronics technology (Peterson, 1964b), and mechanical 
technology (Peterson, 1962b). 

.Another U.S. Office of Education publication, typical of another spon- 
sored series in many technical fields, provides assistance for determining 
content in courses of study in vocational education {Mechanical Drafting 
and Design Technology, 1964). 

The hypotheses that major tasks performed by food-service w'orkers re- 
quired dusters of similar knowledges and competencies were supported in 
a recent survey which identified clusters of knowledges and competencies 
in this field (Rahmlow. 1967). 

The job-requirement list was used by Abbott Laboratories (Raniala, 
1961) in the appraisal of training need anaiysfe. The assumption w:aa made 
that every trade or industrial occupation has certain broad principal areas 
of knowledge, skill and/or work assignment. These constituted the basis for 
the content r ' the Job-requirement list. This list can be used to identify 
processes, work responsibility, skill, and knowledge as well as other related 
information. The method of developing the job-requirements list is only a 
means to create a system or framework for the trade analysis. The important 
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c«ns:dcnjlicn is shai Ihc iiciTiS of the job-TCi.]u:ren:?ni !is! lend ihemsclves 
Jo Tubdivision inlo the iicn» of skill and kno'A led^e. The ineining itccd anai- 
>sis risls a'^l skills and kno'-vlolgc required of a conipciem uorkcr perfonm- 
ingin ihcarcas Hsicd. 

A iyi}rA'trAr^:nirPrc/ife(McCojm:ck, I964|isanclhcr»sa> cfsdenliTy- 
in»job tasks perfermed. The purpi>se of the profile is also to preside a con- 
tinuum to indicate the d^rec crindis*jdual insobemem uilh the items listed 
on the profile. The ii'otkcr Acmhy PmfUe svas used to cstiblish syu.heiie 
validity of predictors cf »ob suixess, for job csaliiaticn. and for opeiai;onal 
jobanahsis to establi^ job requirements. 

inventory 

A few studies alluded to the prccedurc of building an invenl-^iy of 
identified skills and knculcdgcs needed in the occupation. In a sljdy at 
Lackland .Air Fctrce Base the revised method of job analysis, inducing re- 
search. centered around the use of the task invanloiy (Morsh, Madden and 
Chiislal, 1961). Considerable attention laas given Jo internal consistency and 
tesi-rctest reliability. This study died the c.xpcricnccs of several other inves- 
tigators on measures of reliability. A later study by the same research 
(Morsh, 1965) resuiied in improvements in invcntciy content and forma* and 
also in refined administrative procedures for each successive su'A'cv. In this 
study, a computemied hierarchical grouping prcccdisre \v:a5 applied to the 
time-spect data to identify and describe job types. 

Another study vihich demonitrated in detail using miniature e.xamples 
began ivith a small-job invcntoiy (Archer, 1966). 

In the Procedural Guide for Cojiduedng Occupational Surveys in the 
United States Air Fotce (Moish and .Archer, 1967) various types of job in- 
ventories arc mentioned. References arc made to an officer-job inventoiv% 
and airman-job inventory, and similar groups. 

The task inventory is described in detail in a publication. Courses De- 
sign and Redesign Manual for Job Training Courses (Rundquist, 1967) by 
the U.S. Navy. This manual identifies the task inventory as a list of tasks 
performed oa-ihc-job or duty assignment toward which the training is 
directed. Those tasks are often referred to as behaviors because they become 
the behavioral eiements of the cr.d-of-course objectives. The critical points 
in developing a task i.nventory are the task statements which must be ac- 
curate, complete, unairibiguou.s,and nonoveriapping. 

ITie inventory is referred to in another publication (Morsh, Madden and 
Christal, 1961) of the United States Air Fora:. In describing this approach, 
reference is also made to the methods of the other Armed Forces. ITic Air 
Force method uses the group-interview and the technical-conference meth- 
ods merged into a single integrated procedure. Using infonnation derived 
from job descriptions, job training standards, and other available sources, a 
personnel officer or his designated assismnt constnjcts a preliminary duty 
and ta.sk inveri'cry according to a standardized formal. At least two tech- 
nical advisors assist in this initial construction in order to make the inventory 
as complete as possible and to insure proper technicu! terminology'. The ten- 
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tame iru^clon is then ssui oiii lo five er rr.tnc Air Force bases. Here 
lechnical cdiisi»rs carcfulh rciicu u;e in^enli'n niakir-a t!e!civ?nv t«r ad- 
dil;<.rjs lo duly or lask suilcisierils. The anuolalcd imcnloiies are ihen re- 
lursed lai-d’cd. and used as the basis lor ihe <?^^e3op^:^:^l <T ihe filial 
f*<rm for Jhc full-scale suivcv . The reiisoJ lask >i''*cnlon is ihcn reproduced 
and seni Sr* sclccied Iniscs, tvhere il is coirpk'ed and fcjler retuired for 
aniJlyds. Deicirnmalion ofbclh reliahilily and validity is included in \ali- 
daiing ine insmiricnL 

Many siudEcs use an invcnion technimic uiifcoul referring io is js sudi. 
The consiruj^ion of a la.xcnoim in a viscaiional field represents r- dsfircrcni 
kind of in^cnloiy concepL Good iiliislraiiens of Shis approach are found in 
The Clcssifjcaiinn of Ttiucaik naJ Oh'ccth'es. Psychimuijor Domain iSi-np- 
son, and A Taxononn Office Aclisilics for Business and Office 
Hducalicni Huffman. i96S|. 

Classificatioi? 

A fciv invesiigalors liase discussed the problems of dassifyirg 5hdr re- 
search findings. *n a paper dcafing wiih mnnpo^ver projt^iians of scarcily. 
quality, and oosolcscencc (Maiijn. a ccimpaiison of three approaches 
to occupational clarification is^as made. The first approach involved was 
the critical-inddent technique. In ihis meihod. Ihe collection of on-Ibc-job 
sptxrifics of behavior were classified as cfleclhc 02 inelfixtive pcrformanoi 
in assumed main areas. An effort was maue 10 dctcnjianc ho«v these w'cre 
different from others in the same group, fhc functional job analysis 
uiethed dassified as woikcr functions the collection of on-lhc-jcb specifics 
of behavior. The purpose was lo answer the question; “What docs the 
worker do that differentiates his activities from others in other groups?” A 
third method ofclassificaticn was Ihe functional criienoaarsaiysis approach. 
In this method the collection of on-lhe-job hehavior specifics were classified 
in terms of worker fimclioiis and content areas. This allcmpicd to ans 2 ver 
the que«t:oru»; '*Whai dees the worker do that differentiates his activities 
from others in olhcrgraups? What kindsofkiiowledgcsarediffcrcnlT'' 

In other paper, the same author (Martin. I965a) e.xpiained the use of the 
methods of job classification in a study of personnel in the field of in- 
structional media. In the research report (Martin. 1965b) an e.xpLination is 
given of the combination of the combination of the techniques of Func- 
tional Job Analysis, hereinafter referred to as FJA, and Critical incident 
Tcchniqur, identified hereafter as CIT. quantitative indicators for ^oaping 
media jobs into four major areas and qualitative dimensions for classifying 
educational implications of the different performance categories derived. A 
computer-based mulitvariatc statical ana5>’zcr sv^tem was adapted for find- 
ing the relevant occupational groups and relevant variables. Additional 
insight on factor analysis of items of job satisfaction using the FJA ap- 
proach is provide in another publication (Martin, 1 965c). 

The description of a statistical technique (Silverman. 1965b) devised to 
classify work-tasks by their level of complexity is contained in a bulletin by 
the United States Naval Personnel Research .Activitv. Althouah this renort 
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!£ pjiiranh lor pcrst nr.c 3 a^r.di:c’h§ rcsirardi in ih: ar^ cf ec- 

^rslion;^ ai:d iTi^uizaiicnaJ ajiaJysis, ii 13335* b? i.»f irdcrcs* ;o ih*)se ci-i:- 
SC^ni! prr,fcd:= 3 i u:‘ih jirn-iask 

and chssUcaijim. Tf;c snaiu cc)rxepi applied b a-circS 3 li v:^i ^ 
Appr^adi to Mu3lid3V.o3sktral Occiipaiia:-! Ar.a:>5is 

“nie Furciscjji:! Jj:)b Analysis imihoi is exphim^d ti a MmitiA fr,T 




pcisp.c aisG cc-rc (sdaplsvci befca'-ior is applicab-c to a uidc ranee mf -fx- 
CTpa!to^ as densonsiraicd by !^.e su^3nr. fix <an:e aaihor ss an unpi;i> 
iisned cexi,-r^ disse^aiitm (Mnc. 1552? cypiaii^cd ihc 535 c of ihx FiA 
sjiacin to csliT 233 e ih^ an:-^i:ni of nine apiiiudcs reqairod for averaec 
sL’cccsrfal peifciTnaccc as esdi of ai^iy-fnc jobs and tc prcdicl toe 

apiiiiides ihal wnuld !?c s^mfjeaBS for sriceliop Tbe 
?!i;d> pro^-;llcs evidence cf ihe usefaincss of l**x Frncsional Jcb Analysis 
r£!»irj,e as a sneans fm amying a» ^nlhcL’c viaJ-diiv. lijal is. pred ciin-- 
n 5 r,p 3 ncaHa?:d 3 t;cs. ' * '* 

The siirdjaps an irdcrcsunj siady (Lciin and Maitin. !963f irdEraicd 
to 2 !She cjaicna asef ji for Ihe farcrionai classsficadon of occiipalions cca?d 
oe ofciaasisi iJiroagh ihedaslcrir^ of FJA %Ttnab!cs ca ihe abibiy to maxi- 
joh iaoimbcnis. The mufiidinjcnssonai perfonnance soacc ob- 
lasneo i>y Ihcsc lcch'.-iqae5 provides a vvay of wewins ihc changes iakin« 
place in jobs. *■ - 

A study (Fine. I 96 ?a) de*r.or»slrafcd the use of FJA icchrsioac in con- 
junction ’.viih Criticai Incident Technique, Bchavioia! SlyJcs Seif Report, 
and Satisfaction pacstionnairc in developing comprehensive infennation 
about jofe and incumbents for curriculum puiposcs. The FJA and Bc- 




trainine programr is expedited 



, ^ . i,.u, u imisinilCS ipe 

itss; of *orKer functions as a basis for research and suggests a conccotaal 
mcv^el tor a fuactiona! approach to a behavioral and task taxonomv applied 
tc map'fcsi skills. 

F^A Wf.s usea as 1 means for measuring change in cducaticaal and 

experiencing the impact of automation 
^rii!c^ *v6^a) Vaiyjng furscticnai paitems were equa!e<1 with varvin<^ edn- 
cational and training levels a.nd v^aiidaicd by on-thc-spol interviews with 
workers in three indtistries. The investigator {Firx 
19o4b) desenbed the impact of three types o.rauto.Jatcd equipment upon 
human mentaiand physical requirements. 

FJA was used to .mciisure diOercntial impact on job structure fay the 
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inlr^oduclinn cfamcfUjaicd Ci|u:pn:r^l in luo pTodi;clir?n and czt tsiiic:: 
a!:i?nirjpc. i9&5a|. 

Indsvidiials -»^£r:ia.^ iiifonnaiic^n cjn !i«^ F*inr!:onal Joi? -’Analysis 
appr»?adiuill lind an anj:n*^.ic-J HbSs^iaphy jFinc. l?-^5hi hcIpfuL FJA is 
an onlgra^iv^h wf t»m3pai:i«»a* cLi?«lii:alii>n rcsssirdi cf^iirlcd by *hc 
Ceiled Ijiales E»rplt>>n;cni Service, Occjraliona! Analysis D'*-isiun, 19"^ 
!voG. oiucr ;he fi*ncnil direclion of Car! i, Hcjns. Cliicf cf Ihc I>Jvi«on. 
and Sidney A. Fii:c.DircciorofR2scar(£3i. 

Tnc r«^ts of Fs 2 ncli«.'>nal Job Analysis cxlcnd badi lo Ihc «ork caTiied 
om unier ihc direction c>f Wiliia'iii Stead and Carroil Sltarllc in the Cniled 
Stales Employment Serv ice, starting in 1935. 

One of Ihe central clasaficalion ideas of Functional Job Analysis is 
THINGS, DATA, AND PEOPLE, as fundamentals in organizing and cx- 
presang what gels done in jobs and vrhal people bring lo ihera an Ihc 
way of capadlics and polcnlialilics to get the job done. While this concept 
is original in FJA. the British had earlier usi^ these same ideas foi voca- 
tional counseling. This same idea vvas quite thoroughly dcvcleped more 
than a gcneralion ago by John Mills, Wcsicni Electric Company, incor- 
poralt^. New York. 

While the FJA ledmiquc is still in its infancy, il Isas severa* useful ap- 
plications including the analysis of jobs for job design, job evaluation, ojr- 
riculumdcvcIopmcnUandpcrfomiancccrilcria. 

Modds 

Models of gicat variety have been developed for ar*a!yzing of ooaipa- 
lions todcrivecontent forcurriculums. 

A typical mode! for the cemmunity survey to compile nertormance spa:i- 
liciatinns for mufijoccupationalclassiEcaiions is contained in the report from 
California given at a leadership seminar {Naiiarjii A^oriation of Sisie Di- 
reewrs of Vocauonal Educa:ion, I96S). In another common model (Perkins 
and Byrd, 19661 identincalion and oorreiation of major tasks of offiec 
workers with major requirements of the job were established. A sir*'.pic 
model for determining the vocational education needs of a community and 
the analysis of data into curriculum is avuilabic from the Nebraska* Re- 
search Coordinating Unit (Cromer, 1968). 

The Position Analysis Questionnaire (PAQ) coristitutcs a model for 
characterizing various aspects of po.viiion5 {Position Analysis Question- 
nairs, 1967; Mccham, 1969). This consists of a listing of dements each oi 
which is descriptive of, infers, or implies some human behavior or activity, 
or some aspect of the work situation that impinges upon the worker. The 
major divisions of the Position Analysis Questionnaire are information in- 
put, mediation processes, work output., interpersonal activities, and work 
situation and job content 

Tfic jury of experts approach is itlustrated by an excellent study to 
identify task and knowledge clusters associated with office employee’s work 
(Perkins and Byrd. 1967). 'Hih method was also used in a study to determine 
the competencies essential for feed-industry sales person.iei (Albracht 
1966). 
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The Hl/rAr/ A^miiy Pro flie uhich is a ir*odd bui’l upon the use of the 
check list is illusiralcd by a study al Purdue I’nheixiiy (Gordon, acd 
McCorm^dj. 1963?. This study uas an attcnipi to identify, measure, and 
explore the dimensions of ucrker-orioiled job %ariab:cs. Another applica- 
tion of The Worker Aciivky Profile s\as roadc with a sample of 4QQ jobs 
reprcsenlaiiiie of the pcrccniages of jobs in the major occupational areas 
of The Diciifjjiory of Oecupaiional Tiiles. Tl:c factor analviars of 1 19 items 
resulted in seven designated faclois: vaiicd mltllsxwal vs physical ac- 
tivities. decision making and communications activities, skilled phyaca! ac- 
tivities. hicrardiica! person-to-person inu^iaclion, man-machine control ac- 
tivities. unnamed, and pleasant vs unpleasant working cor 'lions. 

Rolcana!yiisconslilutesancihcrmodcl(lodd and Woodin, i966). Data 
colleiacd from twcniv-fivc bc^nning teachers and their administrators iden- 
tified for bc^nning and experienced teachers dififcrcnces between role per- 
ceptions and professional difficulties. This approach may be used to select 
conle«* forcurriculumdevclopmcnt in vocational education. 

Two studies used the textbook survey as a means of determining the ac- 
ceptability of the functions of industry for a curriculum framework for in- 
dustrial education (Stem, l964;Jclden. I960). 

Development and utilization of an experimental oiniciduin contribute 
posilivcK' to the v:arieiy of significant models for curriculum building. De- 
scription of the experimental curriculum for the New Quincy, Massachu- 
setts, vocational-technical school is contained in several reports (Morrison, 
I9C5a; Morrison, !965b; Morrison, 1965c). 

The taxonomy as a mode! for analysis is reported in research studies 
(Huffman, I96S; Simpson, 1566, and Martin, 1966) which should be veiy 
helpful to individuals seeking information on this method. The Taxonomy of 
Office Activities for Business and Office Education provides an orderly and 
systematic way of looking at office activities in the operating, interacting,^ 
and managing dimensions. This taxonomy beings with a review of 
secondary sources and resulting collection of data; and continues with re- 
vision of the data and testing. Several juries reviewed the raxonomy. The 
result of the study is a list of approximately 800 action verbs organized in 
three domains: operating, interacting, and managing, each of which has 
primary and secondary divisions. The Classification of Educational Ob- 
jectives. Psychomotor Domain is a schema for classifying educational ob- 
jectives in the psychomotcr domain resulting from the collection and anal- 
ysis, and conference with scholars of the domain. Another research project 
was designed to develop a taxonomy for classifying vocational education 
objectives (Yagi, 1968). This study had as additional objectives the pro- 
viding of a framework for evaluating and comparing existing programs and 
establishing criteria for the design and development of a radically differeni 
comprehensive curriculum. It reported that the taxonomy was first used with 
objectives from an existing vocational-technical education program. It was 
tested through interjudge agreement in the categorization of a large sample 
of prepared objectives and was then used on e.xisting high-school curricu- 
lums. A macrotechnological analysis (DeVore, 1966' developed as a means 
ofdefininga taxonomy ishelpful in curriculum planning. 
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Snap niaps as a ir-i>Cs:l analysis fur dcicrmininsi i^ccnpatiunal cm- 
riculmn ctmlcnl ucrc expJitrcd in a slt:d\ The ‘"OrchcsiraitJ Sysieni tt» 
biJusirial Edittraiirm i This dcsiancd h> Systems \ci- 

uurk Analysis Process, used sintplified flou charts to cxpitsc icnlali'c 
sodal and industrial elements of the cuirieuluni A some^vhal similar ap- 
proach was found in another study I Moss. Smith, and Pucci. The 

mclhodolo^ coiisistcd of producinii maps of the technical conDepls pos- 
sessed hy selected I'.orkcrs, These maps rcpr^^nled the cognitive goals of 
instruction and provided she ekes for curriculum development. Two studies 
conducted by the Minnestiia Research Coordination I’nit were designed to 
develop and test the free association methodology. The assa^cialive 
methodology, according to the imcsligalons. seemed capable of cmpirtcalK 
and reliably generating a conceptual map cf a given occupation which ap- 
peared to iia\e face validity for experts in that occupation. It seemed to 
be scnsiliic enough to dificrentiatc between workmen performing the 
same tasks at different qualilatit c lc\ c!s. 

The Q-soil (card sort) technique was used in two studies. In o.ic. the 
role o! malhemaiics in clcctrical-eicclronic technology wias studred (Sarlow 
and Schill, 1962). !n anclhcr, (Schili and Arnold. 1965) a modified version 
of the Q-sort technique was used to identily' the ersmmon clcnicnts in the 
curriculum of six technical training program.s. In this study, each card con- 
tained a brief description of a course. dc\ c3opcd to approximate the course 
content of most technical institutes. The \aliditv of the cards was assessed 
by a pane! of experts and a series of three pilot studies to assure undcr- 
standabiliiy and coverage of the area. The indhiduals were asked to re- 
spond to a set of cards. The data were conccicd through interview's. Anal- 
ysis of data included the use of analysis of variance, contingency coef- 
ficent. and chi-squarc. The study resulted in the identification of the core 
program with specific knowic-dges for each of the six technologies: 
electronic, clcctro-mcchanicai. mechanical, chemical-mechanical, chemical, 
and dcclro-chcmical. The core i^ogram and the specific programs of the 
six technologies embraced a total of thirty-seven card-sord-sort items which 
could be conoiivcd as course descriptions. 

A model, eventual analysis, w*as used to study paramedical occupations 
as a foundation for development of curriculum (Decker, 1967). Eventual 
analysis consisted of making all key statements reducible to philos.jphical 
fundamentals, that is, to statements of childlike simplicity abou 'eal ob- 
jects and real events, .Since experience is the distinguishing characteristic 
of the trained medical laboratory assistant, as compared to the novice, 
eventual specifications of the primary components of the quality experi- 
ence w'crc narrowed to a list of errors and how to avoid them. For each 
laboratoiy procedure studied, this technique was employed. The key ques- 
tion in this form of analysis was, “Specifically what must I see a ^do in 

order that I would say he is .? For c.xamplc: How docs a laboratory as- 

sistant differ from a laymen, that is, what must I see a person do in order 
that I would say he is a laboratory assistant and not a laymcnT’ 

A model using the concept of set inclusion was the basis for the research 
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in anMhcr study f Mosel, 1963) of a random sample of 5!H) jobs from the 
Dicimnary Occupaiional Titles 'Ahh respect to iwcniy-sevcn worker func- 
tions. Set inclusion implies that within certain limits, the set of jobs is 
characterized by another worker function. !vlclhods for analyzing the mat- 
rix of worker-function overlaps and inclusions were developed. Results 
showed that twenty of the »wcnly-sevcn worker functions fom;^ a complc.x 
partiaily-ordcred set which ccuid be display^ as a graph-theoretical tree 
with four levels. Thus, to a large extent, the domain of worker func- 
tions (and hence the domain of jobs) forms a topological hierarchy in which 
each worker function cither includes or is included within some other worker 
funclicn. 

A model for charting the relationships of occupational cores to Helds 
and also to branches is presented in the form of a zoned analysis technique 
{A Vnii af Imimciion. Hair to Organize It and Hon- to Teach It. 1962). 
This publication cxpiaincs the use of other charting techniques as the con- 
tent analysis chart and develops the proii^^s of haUdlng curriculum ma- 
terials Such as operation sheets and related-information sheets. In a 
mimeograph relacasc from a state research coordinating unit {Zoned Anal- 
ysis Techniques in Planning and Curriadwn Development. 1968) the zoned- 
analysis approach isdcHned and illustrated. 

A model for developing and testing an cvaluaUon plan for vocational 
education (Tuckman, 1967) has some imphrations for curriculum building. 
The technique is based upo.n a model which translates the learning proc- 
esses and objectives into easily identin?.;!c behavioral responses. After 
behavioral goals Iiave been transbted. they can be analy^zcd into a sequence 
of prerequisite behaviors by task analysis. This sequence of requisite be- 
haviors is then used as a frame of reference for the development of con- 
tent validity test items. 

Summary 

Clear definitions of the terms used in analysis are difficult to find in the 
literature. Positive distinctions betw^cen and among the characteristics of the 
various systems of analysts are even more difficult to establish. Much over- 
lapping was evident between the definitions and techniques of job analysis 
and task analysis. The alert student of analysis finds identifying charac- 
teristics helpful in making distinctions between the types of analy.sis and 
the meanings applied to each of the main terms used in each process. The 
literature reviewed in thi.s section provides such a basis, a.s well as to review 
both the philosophy ofanalysisand the methodology used. 

TRANSLATING CONTENT INTO COURSES 

OF STUDY 

The process of translating the fruits of analysis into curriculum and also 
into courses of study follows the analysis of the occupation. This section is 
devoted to the step between the analysis process and the building of the 
course of study. 



A series of publii ,itions has been de\ eloped in the trades by national 
comnnuecs appointed by the Dcpartn:cnl of Labour of the Candian govem- 
menl to make analysis in spanfic fields. 

This massive ^foil \vas the result of the iccommcndation of the first 
National conferena: on Apprcntioiship in Trades and Industries in 1952. 
The Federal GoveHimcnl \v3s requested to co-operate with Pro'vincial ap- 
prenticeship committees and others in preparing analyses of a number of 
skilled occupations. 

It was decided that the analysis would set forth only those phases of the 
trade that were condiscred essential in each and every province. The re- 
sult was the compilation of information helpful in the building of courses 
of study, bill thescdocumenlsarc nolcourscsofstudy. 

A similar proa^urc was followed in each ease. A national committee 
w^ appointed by the Department of Labour. Each member of the commit- 
tee prepared a part of the analysis. Each part was submitted to the other 
members of the committees for critical review. Upon completion of the 
whole analysis, proof-copies were prepared and distributed broadly across 
Canada for general criticism. All suggestions were considered and then the 
final publication was produced. 

The analyses are recommended as guides to lorcmen and others who do 
training on the job as a basis for development of programs in industry 
and for courses of study in vocational schools, trade institutes, and similar 
educational centers; as a yard stick by which previous c.xpericncc may be 
evaluated; and. finally, as a means of transferring apprenticeship credits 
from province to province. 

Tlis approach used is to divide the trade into major divisions or blocks. 
Each block is then subdivided into units. For each unit, the operations and 
related knowledgcarcdeterr.iined and lasted. 

The books of this series provide a wealth of analyzed information for 
curriculum builders. Tw'O trades, shcelmetal {An Analysis of the Sheet 
Metal Trade, 1958) and auto body repair </4/; Analysts of the Motor Vehicle 
Repair Trade— Body Division, 1958) were analyzed during the late I950’s. 
During 1960-1965, .several other trades were analyzed: commercial cooking 
{An Analysis of the Cooking Trade, 1961); oil burner servicing {An 
Analysis of Residential Oil Burner Installation and Servicing, 1962); 
refrigeration and air conditioning {An Analysis of the Refrigeration and 
Air Conditioning Trade, 1963); painting and decorating {An Analysts of the 
Painting and Decorating Trade, 1963): and toolmaKing (>4/r Analysis of the 
Toolmaking Trade, 1963). 

Since 1965, the foiiov/aig trades were analyzed: millwright {An Analysis 
of the Industrial Mechanical Trade, Millwright, 1964); auto mechanics 
{An Analysis of the Motor Vehicle Repair Trade- Mechanical, 1964); elec- 
trical {An Analysis of the Industrial Electrical Trade, 1964); instrumentation 
{An Analysis of the Industrial Instrumentation Trade, 1965); and war?n air 
heating and air conditioning {An Analysis of Warm Air Heating and Air 
Conditioning Installation and Servicing, 1965). 




35 



BriLDING Cl’RKlCULl'M FROM ANALYSIS 

An Overview 

Rcpons of research finding and other literature reviewed provided 
some background infonnaiion for building cuiriculum. Some studies concen- 
trated on such elements of curriculum as objectives, individual learning prc»- 
grams, the ch^ter concept of cjiriculum, computer-assisted instruction, 
programmed instruction, and evaluation. N'luch reinlbrcemcnt and con- 
sidcrab'c overlapping were found. Ollier topics were not dealt with, re- 
sulting in definite voids. 

Building curriculum and constructing courses of study are discussed 
relative to vocational and technical edaation in several books {Giachino 
and Gallington. 1967; Mager and Bcadi, 1967;^ Vnii of Insiruction. Hove 
to Organic It arid Hoie to Teach It, 1962; Fry klund, 1956; and, Bollinger 
and Weaver, 1955). Giachino and Gallington discuss the various types" of 
curriculums as correlated curriculum, traditional subject-matter curriculum, 
fused curriculum, broad-fields curriculum, and core curriculum. 

Bollinger and Weaver outline a complete plan of analysis and establish 
the ultimate objective as the formulation of a roaster course oi instruction 
based on well-known techniques used in bui^dingcorscsefstudv. 

Frj'kland provides a detailed approach toarialysis techniques for instruc- 
tors of vocational and technical education with the main emphasis on trade 
analysis. He then introduces the process of course development, including 
the writing of operation sheets, information .sheets, assignment sheets, and 
job sheets. 

A Unit of instruction. How to Organize It and How to Teach ft provides 
a framework for zoned analysis and content analysis using as the vehicle 
of instruction the operation sheet and the information sheet. 

Mager and Beach provide an e>;cellent method for developing the course 
of study after the content for it has been determined. This is followed by a 
plan for field testingand refining to insure validity. 

The Preparation of Occupational Instructors {0.oc^Av\ixn, 1966) and Tech- 
nician Training Beyond the High School (Emerson, 1962) contained much 
helpful mformation relative to construction of courses of study, Cochnim 
treats teaching; lean?mg evaluation: testing; and organization and manage- 
ment by means of lesson plans, instructor’s guide sheets, handout sheets, 
and sample sheets. Emerson discusses the process of the development of 
the curriculum and the courses of study with illustrations of several pos- 
sible techniques that may be used. 

Two handbooks issued by State Boards for Vocational Education were 
designed to meet the needs of specific subject matter teachers. One {Colo- 
rado Program Planning Guide for Home Economics Education — Secondary, 
Adult and Occupations. 1967) was written to serve the needs of teachers 
in home economics. This publication explains in detail the basic elements 
of curriculum dealing with such topics as objectives, content, learning ex- 
perienr"'-, and evaluation. It then provides models, flow charts, and sug- 
gestions for planning curriculums for home economics. The second {Hand- 



36 



haak for Rescar Ji ami Planning for VacatianaL Technical and Adull Edu- 
camm m V/isconan. I96S) explains the cycle of curriculum building. Topics 
include: bcha\ior analysK. development of course and topic objectives, 
selection and development of instructional materials and methods. CTtating 
Icamingcnvironmcnts, and measuring outcomes. 

ThcT National Education Association has published a series of helpful 
papers relative to curricalums iinnovaikms in Planning School Curricula— 
Appendices. 1964). 

The central problem of curriculum development and insirnctiona,. in- 
novation is identified and ana5v/.ed in a research project conducted m a 
rigorous search for a conceptual system (Goodlad. 19662). ITtc invcsliga».or 
concluded that the ultimate starting point in curriculum development for a 
specific objective must be a set of values. Flow charts lor devclop’ng orr- 
riculums fer these values were provided, representing a prehmmary con- 
ceptual svstem. In another study, the same researcher (Goodlad. 1966b) 
relates educational objectives, curriculum organization and evaluation, and 
inslniction to the changing school curriculum in demcniaiy and sccondaiy 

schools. _ , j - r 

A sladv designed to generate a rational approach and a dcsjgn lor 

planning a conceptual basis for developing common curriculum in voca- 
tional teacher education provided an mlcresting model (Courtney, 1968). 

A guide for developing certain types of preparatory programs in tccn- 
nical education incorporates patterns ofcurriculums with suggestions for de- 
velopment (Roney, 1962). The same author in his doctoral dissertation 
(Roney. 19S4) anal>^cs the mathematics and science content of Engineering 
Council for Professional Development accredited curricula in various 
categories of post-high school technician training institutions acros.s the 
United States. This study contains several helpful suggestions for cur- 
riculum building. 

The Oregon Division of Community Colleges and Vocational i'.ducalion 
has developed two curriculum guides in vocationai education. The steps in 
the organization of a program arc identified in one of these (Guide for 
Organization and Administration of Vocationai Education Programs in 
Secondary Schools, 1966) as including: determine occupational objectives, 
organize advisory committee, determine employment opportunities, analyze 
occupations for knowledges and skills required for competency, and estab- 
lish evaluation procedures. A later guide (Guide to Structure and Articul- 
ation of Occupational Education Progranis. 1968) provides a conceptual 
frame work for a dramatic e:<pansion and improvement of occupational edu- 
cation and a flexible guideline to help translate the conception into opera- 
tional reality. .Approache.s, procedures, and content are included in the 

guide. , . , , . , 

There arc several program guidelines in the field ol agncuiture which 

provide aids and patterns for translating the results of analysis into courses 
of study. Three such guides were especially good (Kuli, 1966; Bice, £967; 
and McDonough, 1967). 

Curriculum builders in business and office education may wish to review 
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curnculum guides in this serviar. Two guides arc a\ailab!c frerr. the I'.S. 
Superintendent of Documents (Leslie, 1967; and Stenographic, Secretarial 
atid Related Occupations, A Suggested Curricula Guide, 1967). Another is 
a\aiiable from the California State Department of Diucation ( Aiking. 1966). 

The Division of Vocational, TcchnicaL and Adult Education in Florida 
has two recently-developed guides for curriculum building in technical edu- 
cation {Guidelines for Establbhing and Evaluating Civil Engineering 
Terhnology Programs, 1967; and. Guidelines for Establishing and E*’aluai- 
ing Draftingand Design Teclmology Programs, 1968). 

Three publications that use analysis were reviewed in health occupations. 
One of these focused on the common courses in param^ical education 
(Fullerton, 1966); another report concentrated on job analysis of the surgical 
technician, practical nurse, and nurse aide in relation tc curriculum {Pitts- 
burgh Technical Health Trainmg Institute Demonstration Project, 1967). 
A third was a conference report on a number of factors nccding assessment 
{A Plan to Grow by for Practical Hursmg Education Programs, 1968). 

Several publications were reviewed with special implications for cur- 
riculum building in diverse areas. One reported research to evaluate new 
training materials in teaching basic vocational talent skills to 8th and 9th 
grade students (Dailey and Neyman, 1967). Another reported on curriculum 
development in the experimental curriculum of the New Quincy, Massa- 
chusetts Vocational-Technical School (Gagne, 1965). Bridging the gap be- 
tween vocational and technical education and general education was the 
topic of a study {Adapting Educational Change to Manpower Needs in 
Quincy, Massachusetts, and Wood County (Parkersburg), West VirgLua, 
1966) which included planning for change, in-service education, curriculum 
revision, and instructional flexibility. 

An analysis approach to the collegiate curriculum was suggested in a 
study (Mayhew, 1966) which criticizes major existing thoughts about col- 
legiate curriculums and suggests how some of the curriculum problems 
might be solved. This study has implications for vocational and technical 
curricula at thecollegiate level. 

A paper (Morrison, 1969) discussed trends in curriculum devciepment in 
vocational education. It placed emphasis on the need for curriculums that 
are more responsive to the requirements of the job market, to the needs and 
interest of students, and on more vocational flexibility. 

Two studies were concerned with the center concept related to cur- 
riculum development. One study explored the feasibility of establishing an 
educational resource center (Hill, 1965), while another {Larson, 1965) de- 
veloped a model fora vocational-technical teacher technology center. 

Objectives 

Several studies related to the determination or application of training 
objectives. A training objective (Smith, 1964) is a precise clear statement of 
one of the performances expected of a student upon completion of a course. 
The development of job-related, detailed statements of objectives is a matter 
of the first importance in designing effective training programs. These ob- 
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jccdvts permit cvci> ether dement * f ti^e vocational education prsgram to 
fall into line. 

Tile book. Prcparhig bisirucikm Objectives (Maccr. !962| clearly ex- 
plains and illustrates how to write objectives in terms of Dcbavjonil changes. 
Maser says that objectives shoulo be expressed in terms of the expected 
outcomes describing what the learner will be doing when applying the 
skills and knowledges acquired. Well stated objectives use specific state- 
ments rather than general concepts and identify in the objective the criterion 
of acceptable performance. 

The transbtion of the job ^education into training objectives as the 
second requirement for building an effective ttchnicai training program svas 
presented in a paper to the National Society of Programmed Instracticn 
(Morsh, 1963). 

Rcscardi reports (Morrison, i965a; Morrison, 1965b; Morrison and 
Gagne. 1965) of the Development and Evaiuaiian of an Experimental Cur- 
riculum for the Sciv Qumey (Massachusetts) Vocaiional-Tecimizal School 
place much emphasis on the translation of the analysis into behavioral 
objectives. 

In order to accomplish the writing of terminal performance objectives 
(Nuckols, Tinglcy, and La:, 1968) it was necessary to determine the cur- 
riculum which would be included, the proper order in which the airriculum 
should be dealt with, and the level of the instructional program. 

The objectives of training (Eckstrand, 1964) must be based upon 
specific knowledges and skills which are required in job performance stan- 
dards. These, in turn, arc based upon the tasks identified and analyzed 
which constitute the payroll job. 

Course objectives {Manual for Course Planning at Western Piedmont 
Community College. 1966), according to this manual, should be stated in 
both a teacher-oriented and student-oriented form. The teacher’s document 
will identify the w'ork to be done by professional and nonstudent personnel 
involved in the learning process. The student’s document is to identify at 
least the minimal work program of the student. 

A document from George Washington University identifies a six-step 
process for defin.ng job-relevant objectives for training military personnel 
{The Development ofTrammg Objectives. 1965). These sLx-steps apply to 
delineating objectives for all vocational programs. These steps include: 
S3'stem analysis, task inventory, determination of what tasks to teach and at 
what level, task description, task identification and relation to other 
elements, and, finally, expressing the task in the form of a training objective. 
The objective, the author states, should include performance expected of the 
student and the conditions under which the performance will be observed or 
measured, as well as a standard of accuracy. 

The matter of objectives and the expected end results of training were 
basic to all discussions at a recent conference on “The Relationship of 
Automatic Data Processing Training Curriculum and Methodology in the 
Federal Government” (Sullivan, 1968). It was decided that a de.sir3ble ap- 
proach was to determine the total body of knowledge required by an analyst 
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acd then b;. orrans t>f a diagnisslic preecss scicc! thtr irodu-cs or cicnrcnls 
•ij thsMcdalcuiriculiijn necc^sarx ft^rirdnidnak who require lanin^dc^ecs 
of CO mpclcndcs, 

Tht re!ai;on£hip of induidualized inslruclkm and cuniculutn dcicJon- 
nren* was emphasized in three research reports sludEed. The primary ob- 
jcc!!\e of one of these studies (Finch. 1969* was to develop an insinsmcni 
w hich w crald accurately measure student attitude toward individualized shop 
and laboniton insiruclion. As a basis for instruntcnl dc\e!opn;cnt. a ps>- 
choio^cal objective was spcciilcd as a student auilutdc to^iard practical 
individualized shop and iabonatoiy instruction. Statements which relalcd 
to the objccJhc were then consipjctcd. An initial etaluation of the state- 
ments was performed b\ a jury of five persons *»vilh fifty slalcmcnls selected 
for the final dedsion of the jury , litis was bier field tested with students :n 
fi\ c vocational cbsscs. 

Sclf-pacins: prestrammed inslr uction boc*ks were dcsianed to help stu- 
dents independently acquire mathematics capabilities assocblcd with work 
in building trades, office, rctailins. electronics, food sen icc child care, and 
agricultural occupations in a recent study at Washington State University 
(Rahmlo-.v. I96S^). 

fhe indii tdualizing of instruction through the use of the computer was 
tested in a project at the Bousder Valltw* Pubhc Schools lA Coinpuierized 
Approach lo the individuaUzmgoflmiruclional Experience.} 

Cluster Concept 

Washington State Univcisity has conorntrated several research projects 
on the identification of major dusters in rarious vocational fields and the 
development of curriculum using this concepL The objectives of one of 
these studies (Eilcl. I96}i) w'as to identify major clus*crs of tasks performed 
b\’ merchandising employees w'orking in three Standard Industrial Classi- 
fications. 

In another study of this scries, the objccti\c was to obtain up-to-date 
facts about clusters of tasks performed by farm operators engaged primarily* 
in production of grain, livestock, dairy commodifies, poultry, forest pro- 
ducts, horticultural commodities, and general farming (Long. 1968), At the 
same University, another team of researchers (Mills and Rahmlow, 1966) 
sought to identify specific knowledges and clusters of knowledges most 
widely useful in major types of w'ork commonly done by electronic tech- 
nicians. Combinatir>ns of task-knowiedge clusters suitable for u.-c by cur- 
riculum planners in developing appropriate instructional programs and ma- 
terials for office education were the focus of another study utilizing the 
clustcrconceptfPcrkinsand Byrd, 1966). 

Comprehensive samples of office employees working in various sizes of 
offices invol ing twelve Standard Industrial Classifications were used to 
identify clusters of office tasks (Perkins. Byrd and Roley. 1968) in another 
research project. .Mathematics Clusters in Selected Areas of Vocational 
Education (Rahmlow and Winchell, 1966) revealed five clusters of mathe- 
matics know'Icdgc useful in all the job areas studied. These were: operations 
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«ilh fraclic-Rf- ctpcraliwni. u ilh <!cciim!s cc nvcrskin tf fniclitij^s to dcrinsals, 
ccnccpl of percentage, and rat:o and proponicn. ,n another study (Rahmloa’ 
and Others, 1966) ic clusters of kno;%1edgcs and competencies associated 
uiih performance of fi>od-scn:cc work were identified. Clusters of knowl- 
edges and eompelcndcs essential for effective peffom^nce of child-care 
work were determined in still another study {Rahm!owand Cavanagh, 1966). 
A sample nf ninety-six leading-edge, dvid-care a:ntcis in four types of 
child-care agencies selected for a study of the non-professional child- 
care occupations in order to further delineate the nature of this cluster 
(Rahmlo;v and Kichn. 1967). Clostcrs of 279 items rf knowledge in uveivc 
allied health occupations resulted from the research (WallcnstEcn. 196S) of 
an iii\cstigalor striving to idenlilc' these commonaliijcs. A number of capa- 
bilities were idcnlin**d as constituting a basic dxisler for ail youth who do 
net complete college ( McCIosVcy, 19^). 

At the rnixersiU' of Maryland another series of inxestisations were 
made relative to the cluslcr concepL A major research effort (Malcy, 1966a) 
was concerned w ith the investigation and deveiopment of the duster concept 
to a program in vocational education at the sccondarx' school level. The 
duslcr-concepl program was aimed at dexelopini skills and understandings 
related to a number of alhed fields which would prepare the person to oiler 
a family of occupations rather than a specific occupation. The investigator 
prepar^ summaries in three sections: appropriaiencss of the cluster concept 
program, development of occupational clusters, and, development of course 
outlines. In another report of this series (Maky, 1 966b) information w’as 
provided on the analysis of job-entry tasks for carpenlry, clwrtridty, 
masorry, painting, and plumbing. Task slate mcnls were wTitten in be- 
havioral terms, and instructional sequences were developed from the task 
analysis. 

Further development!- of the investigation a'c reported (Malex*. !966c) 
relative to the duster ccnccpt applied to clcctro-mcchanical installations 
and repair. Each job-entry task (communication, measurement, mathe- 
matics, science, skills, and information) w^ an^ lyzcd for human require- 
ments necessary to perform the task. TasK statements were written in 
behavioral terms and instrucUGna! sequences were developed. A course 
outline w^s developed for metal forming and fabrication as part of the re- 
search on the cluster concept (Maley, I966d). Selection and training of 
teachers in the use of the duster concept w^ Phase II of this same project 
(Malcy, 1967a). After the teachers were selected they were given three 
teacher-preparation sessions involving analyzing a job-entry task, writing 
behavioral objectives, and formulating a format for arranging instructional 
information. During the third quarter of this project { Maley, 1967b) a sum- 
mer workshop for teachers preparing to use the concept w-as held. Evalua- 
tion of the first year of experimentation with the programs testing the 
cluster concept was provided in a summary of the total study (Maley and 
Mietus, 1968), The first phase of this research a ablished the acceptability 
and feasibility of cluster programs and curriculums. Phase II resulted in the 
production of curriculumguides, course outlines, instructional materials, and 
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iht sdcclion znd iiainjiig of iz'zchccs lo in:j;!cn:icni the prc^nis. Phase lii 
cctri 5 *slciicrihcc\alijaljon cf cxpssinjtntation fo'^ the eleventh grade. Phase 
!V’ will he cxpcrimcntalEon -.ilh the t'Aeifiti grade prt^grams using the 
cinstcrconccpL 

T*.vo rcLascs Oregon ucrc concerned uilh the cluster co^xcpL In a 
slcJy of articuMlion cf h^gh-school and posl-h^h-schooJ occupational edu- 
calioT in Clichamas County, some reference made to the study of 
clusters of occupations (Mikalson. ?967), A paper iMcKinlay. dis- 
cussed <foe job-dusler curriculum ir Lane Counu . He ideniir.ed the job 
ciuslc. S 5 C 4 .n^ting of these groups: service, distribution, production, bus- 
iness management, ani tcchnicil-incchanicaL 

5n an assessment of the o:«:upLi:onai oppoil*ini!»es in Flc-rida, job titles 
were clustered b> subject areas. The four suoji^t areas v.iih large dusters in 
child care were: food, housing and home lurriishing^. clothing, and ic.x!llcs 
(Ridley, 1967). 

A study to identify the conunon core of knowledge and skills needed 
by ladinidans in the various phases cf agrictiUorc was conducted at 
hi odcslc Junior Collide (Kaitennan). 

Ousters of competencies and job Uik< associated with entry and ad- 
vanccraenl in off-farm agricultural occupations were studied at Penn- 
sylvania Slate rnivcrsily (Love, 1966). All data were analvTsed for twelve 
competency and iw cive job-title factons. 

A curriculum research project (Sjogren and SahL 1966) centered on the 
pr'sblcrnsof job clustcringand identification cf skills and abilities common to 
a number of jobs. The approach was to teach general jd^isis. knowledge, 
and understandings for vocational training in a specific job. Two iniustria! 
classifications were defined for the study: agriculture related and non- 
agriculture related. 

To identify a core of courses which management da:mcd desirable for 
most post-high-schooi technical programs was one of the purposes v»f 
a curriculum study in tcchmcai cducadon (Arnold. 1965). A ^slem of job 
families was established for the classification of icspondcnts in which icity- 
six of the fifty-iwo technician jobs in the study had respondents. A general 
core of curricular recommendations was identified as agreed upon by 
respondents of ail live job faimites. 5 he ifitpheations of the general core 
were greatest in *he mechanical family of technicians’ occupations and less 
in the other four families (electro-mechanical, chem-mecbanicai, chemical, 
and chemical-foods). 

A national study having as an objective the clustering of the major 
agricultural occupations vrith similar competencies provided significant 
insight into preparatory training needs in off-farm agricultural occupations 
(Taylor, 1966). The summarization, interpretation and resulting synthesis of 
the studies on agricultural occupations completed by twenty-six states pro- 
vided the basis for determining extensions and adjustments in curricular 
patterns. 

Tasks common to the Job requirements of employees in three occupations 
(hon emakcr-home health aide, hotel-motel housekeeping aide, and nursing- 
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. zilzt «!c:ern:]:.2iS h\ cx^rd^ilns ±c mean score 

Mf ifec pcf*on5iS!ir^ Sfc%542^r*’cy for Lisk Jiid r- 

Rcsenics \^cre c.i'cyla!cd 3 scik ftc,m or.t io three wnh al! tasks 
fiasir. i a mcac i^core ef l.^U gt abese in a-i three c^cupaiioas cofisidcred to 

irem 2r;c*ri. ., , - t 

A hrerarcJacai di's!cn=^s lechnlque is described sa a paper tLnrisra^ 

I9f^‘ v-bids c^phins d:c gr^sKpirg c^f pet*p!c <■« lr:n^ inw ip?ilua!i> cx- 
cjus;* ecaifgoiies. The n;«?dcj b^i''5s ” hh each cf th? N bb'ccls in a separate 
Sfon i. The nurabcj of groups is reduced by cne at each stage unlil^ *^11 
obje* IS are in a satgle group. The raodcl groups objects intc c\er> possible 
nnm 5 cr of inisluaily cxc?n?i*-e ciusicrs from N to i. The invcsii^tor then 
dc£T jcs the appropriate nuraber of ciusicrs to report by considering 
rdc*aiu factors. Appliraiions cf the ,r.odeI *>dude: grouping job in a 
manner which minimiibcs average cross-training time among jobs within 
dusters, ddining a iaige number of jobs with a fewer number of consoli- 
dated job descriptions, dastcring technical schools into families., dustenng 
judscs in terms of homogeneity of their policy ajuation, grouping reading 
are^.grouping task duslcrs.and profile analyses. 

The arrani^^ment of oaaipations in homogeneous groups or dusters 
is one of the steps listed in a govcmnn^nl publication iBecironic Data Proc- 
essing in Engineering, Science, ond Business, 1965). 



Computer-Assisted Instructional Uses 

Very little research was evident in studies dealing with computer- 
assisted instruction, iiowever, in one study (Siibcrman, 1966) the poss-bic 
solutions to the problem of the design of computer-assisted instruction pro- 
srams were considered. The recommended answer to such problems is com- 
puter spedalisls and developing natural language programs for computers 
arc m^ns of helping educators to work with computers in irislructional 

programs. . 

Another study {Silvcifnam 1966) desenbes an advan^d compui«i.^ 

technique for clustering work laslis which was developed in research being 
conducted by thus activity. With an input of tasks performed in a sample oi 
jobs, this com.p Jtcrized technique produced a series of relatively homo- 
geneous clusters of task patterns. These clusters represented the occupa- 
tional specialties that existed in a field of work. This approach is useful for 
researchers conceined with clustering, dass'ifvang, and taxonomic tech- 
niques. The study focused on the development of a new computer clustering 
technique. The technical objective of the initial ph^e was to develop a com- 
puter method for arranging a nunkber of individual task patterns, rep- 
resenting job incumbents in a given occupational area, into gioups o 
clusters. A cluster was defined as a group of respondents charactenzed oy 
relatively small differences in the kinds of tasks performed. 



Project Plan 

A publication {Vie Project Plan for Distributive Education in Florida 
High Schools. 1 967) explains how to use the project plan in programs of dis- 
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irihuiiii. cducalion. While ihis «uidc docs nt^i spccificaHv emphasize ihe 
analysis apprc^ach. ii does sc» forth a method for idc?.fjr\in^ ctxupa!.onal 
ohjeciii csand dciclopingcurriculums for ihe project plan. 

Progiaramed Instruction 

J'tt^dics on curriculum buildinc whsch used programmed instruction 
in the field cf agricullurc were recently completed at W^hin«ion Stale Tni- 
\crsil\ tl.ong, I96f^; I.on^ l96ob). In the first, animal nutrition was dc- 
\ eloped as a programmed unit w ith the aid of sixteen vocational agrioillurc 
teachers, fn the second study, the rrindplcs and procedures of lar:^ judeina 
and plant nutrition were programmed. After completion of the prosram^ 
cxpcrimcnia! use preceded the reportingof findings. 

A linear program for a course in general electronics was developed and 
field tested (Valentine. 1965). Each learning sequence covered 20t to .^00 
frames. Written test scores for ihirty-sLx convcnlionai students, had a mean 
of 63 w hile the mean for fifty-nine programmed students was 81 The mean 
time for completing the course by tfxsc same groups was 120 hours and f-40 
hours, respectively. 



Evaluation 



A siuoy io develop a model to evaluate ongoing pilot programs vvas de- 
signed utilizing the check technique (Tuckmanl 1967). The model was based 
upon the Gagne technique of stating final course objcctucs in behavioral 
terms, and then subjecting i cse behaviors to an c.xicnsivc task anaivsis. 
Kcsuiis of the task analyris aic presented in a bchaviora! hierarchy which 
schcmaticallv pqrtravs the irterrelationships among final course objectives 
and their behavioral prcreqiiriics. Steps in this model include the identifi- 



cation of the final task an<^ i*-.c suh-Jask, dcvciopmcni of a hierarchy of sub- 
tas&. dc\^lopmcnt cf a wnt'en test tising items from the sab-tasks, and ad- 
niinistraticn and evaluation of the test. 

A model for measuring the effects of a program geared to train dis- 
advantaged youth isconlamcd in another study (Austin. 1967). The primary- 
focus of this report is the evaluation of the effects of the basic and voca- 
tmnal education program in the .Muskegon Area Skill Training Center for 
disadvantaged youth. 



Measures for assessing student achievement of instructional objectives of 
the experimental curriculum in the New Quincy, Massachusetts Voca- 
tional-Technical School were reported in the Sixth Quartcrlv Report of this 
project (Moirison, 1 966a). 



A dactoral study (Foicy, 1967) was made to evaluate the adequacy of the 
measuiT.mcnt procedures of the two-year post-high school electronic tech- 
nology courses throughout the Cnicd States. The results indicate that most 
of the job activities arc taught to some level of proficiency but that little use 
is made of formal job-task perform.^ncc tests to determine how well the stu- 
dent can perform each of these acuvitics. This study indicates that pencil- 
and-paper tests arc extremely poor substitutes for job-task performance 
tests and that the job validity of traditional theory is probably verv- low. 



44 



Summan 

While sc* era! auihors discussed the building of curriculums. few related 
cuiriculum building ti» analysis of jobs c r tasks. IT^ose that dealt with 
ataahsis Irequenth did so in a specilic fran:c-of-reIcrcncc which tailed to 
Cither pnnidca contpletc treatment or an integrated approach. Some recent 
>iudics rellect progress in adapting concepts to applications of services 
otherthanihatdircclly involved in thestudv. 

SYSTEMS APPROACH TO Bl ILDING VOCATIONAL 
EDl'CATION CIRRICI’LIM 



Iciday. the sv stents ripprviath is applied to curriculum building. While 
some institutions arc just discovering the implications of the process others 
arc embarking on refinement of the process. The period since the close of 
World W^ar il has brought sLartlins innovations to the *olal proccs*" of cur- 
riculum building. While, at present. :he ^slcms appr -ach has been viali- 
dated and the merits of the concept thoroughlv tested, l -r many indiv iduals 
and institutions h:> still j<cs! a theory ofcurriculunibuik ng. 

A book that marks the coming of age of a systemaiie conception of the 
application of psychological principles to the invention, devclcpmcnt, and 
use of complex man-maclore systena- is Psychuh^ica! 

Development (Gagne. I956f \i locuscs on the many issues that relate to 
the human componeni oi components in a system. As a theory of the psy- 
chotechnology of man-nachinc systems, it achieves integration of what has 
been called human engine rriog. At present, the Air Force. Navy, and Army 
have accepted wideV the j*: terns approach. The branches of the Armed 
Forces, as well as several r .'searchers at universities, have investigated the 
systems approach. Human-factor scientists and specialists arc attached to 
design tcam-s. sv stem-project offices, development groups, and system 
tc.sts. System design hcgiws vvith a statement of puiposcs for the system. 

I hen syMcmatic plans must be made for operation of the system. Next, the 
assignment of functions must be made. To b-cst assign these functions to 
men it is iiccessarv* to perferm task description, task analysis, and job de- 
sign. This must be followed by Job training or vocational education. The 
final step in the system is performance measurement. Basically there arc 
four stages jn systems development: design, development, testing, and 
operation. 

Description of the svstems approach as hav ing inputs and outputs is 
contained in another helpful book (Borow, 1964). It explains how systems 
analysis has similarities to both group and organ:'7.ational analysis but is 
more likely to deal vvith complex man-inachinc relationships and com- 
munications. Engineering aspects receive considerable attention in 
systems analysis. Task analysis and job analysis mav be involved in the 
systems approach. With the growth of the systems concept, the term 
system analysis is being used vvith increasing frequency and often as a re- 
placement for group and organizational analysis. He further explains how 
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s\s*cms anahsis is pcribnrcd. A list cf all tasks is conipifird. spcciJlc tasks 
arc grouped optimally, a model may be ci'nstructed and simulators may be 
constructed. The author suggests iha* in the future the syistems approach 
will also rcficct the future as well as the present ncols. He slates that a 
master occupational storage and reirie\7il center is essential whereby the 
completion of a form nhich reflects intc'csts. personality characlcristics. 
apiiiude pattems- coucational background experiences, and many other ele- 
ments of insbr»T»ation will be required. 1 o achieve these accomplishments, 
sophistication in occupational analysis will need to he greatly enhanced. 

inananicfc in Echicare, three authwis cl raccy. Flynn, and Lcgerc, I96S) 
suggest that sj-stciTis thinking as applied to the improvement of niilitarx' 
training programs can be used to upgrade schoots in vocational education. 
They emphasize the need for a control model for proper management of 
the systems concept. Such a model is described in this article. The authors 
indicate that, over a four-year period of rcfmcmcnl, this model has reduced 
oji-thc-job training lime, out academic failures, improved teaching ef- 
ficiency. and reduced the over-all training time. The cycle starts by anal- 
\ving market needs and ends by evaluating the student after graduation. 

I hrcc major phases in the cycle as envisioned by the authors arc: deter- 
mination of system requirements, system developments, and system 
Validation. The model described coitsistsofa 1 5-step curriculum system. 

Public Education Innovafloas 

Researchers at several universities and other inslitutioris of education 
have c-xplored the feasibility of using the systems concept in some form in 
vocational curnculum building. 

A massive effort has been made at Washington State University to re- 
search this approach. In a report (Byrd and Christensen, 1968) of a prototype 
multi-media self-instructional system relative to teaching Gregg shorthand, 
a plan was developed for modernizing and enriching these instructional pro- 
grams in small schools. Prototype components and the other elements es- 
sential for a retailing instruction s^/stem for distributive education were the 
result of another research effort (Ertcl, 1968), Development and testing the 
systems approach in th' field of electric arc w'clding resulted in a self- 
pacing muitimcdia, sclf-inslruclional system (Sergeant, 1968). A similar 
system was developed and tested relative to electrical knowledges and 
capabilities (Hill, 1968). Still another research (Nish, 1968) developed and 
tested a self-instructional polysensory system comprised of four single-con- 
cept films, programmed books, and laboratoiy' w-ork experiences as- 
sociated with the teaching of expandable polystyrene plastics. Results in- 
dicated that such a system is an effective means of enabling pupils to 
acquire knowledge, manipulative skills and Judgments of the types taught 
by the system. 

A broad study was conducted of the developmental procedures and costs 
of the newer media orepared for course instruction at Michigan State Uni- 
versity (Dressc and Others, 1965). As reported in seminar papers, the study 
included the relationship of systems methodology to university curricular 
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and instrudional planning. Attention was focused on analysis, design, and 
field trials. The functions <Tf the media specialist were also studied. 

An iiivcslisation of self-instructional materials was conducted under a 
srant to the Oregon Stale S»stem of Higher Education (Hamreus. 1967). 
The purpose was to plan and produce an improved instructional ^stem. 

Eleven iicpsofthcs\sicmdcsignwcrcoiitlincdinihcrepon. 

j\ 5,vsicms approach using models designed by Systems Network Anal- 
\sis Process (SNAP MAPS) was tested by another researcher (Yoho, 1967). 
Tf*e thcorv- of teaching and learning for this sy.stcm approach is based upon 
developing individuafself-motivation and self-discipline and upon creating 
a w hole which the student must synthesize and relate into understanding. 

The requirements of a systems approach arc described (Welch. 196J{) 
as includina: identification of tasks, breakdown of tasks into operations, 
determination of method, training foi performance of tasks, and control 
to see ihat the tasks arc carried ouL The investigator applied this ap- 
proach to the tasks of the food-scrv ice industry. 

Simulation on a computer was pa:^ of a system approach lor an e.\- 
perimenta! biology course at Theodore High School at Theodore. .Alabama 
(Bratten, 1966). The simulation followed analysis and projected the results 
e.\pccted from the use of the proposed curriculum 

A sv^lcms analysis was made for a 10th grade social studies course at 
Nova High School, Fort (.audcrdaic, Florida, to evaluate the course as an 

instructional system. The analysis was concerned with such problem ar^ as 

teacher roles, the effects of media on rnudent-tcachcr relationships, infor- 
mation requirements, the use of spi.ee, and the effects of course procedure^ 
on students. A computer simulation model of the coiir^ was set up and 
tc.sted. Testins of the data produced by the model against the data that 
were dcscriprive of the course proved the simulation procedures to be 

valid (Cosswcll. 1966). , 

The eoal of another study (Silvern) was to determine the feasibility ol 
developing a model to describe real-life feedback signal paths from oupide 
the secondary school to an occupational teacher. Data used to synthesize a 
flow chart model were collected in interviews with educators, occupational 
directors, students, and other professionals. The cybernetic model included 
forty-nine closed-loop feedback signal paths, each identified in terms of five 
characteristics which in turn affected instructor performance. The model 
was shown to be fcasiblcand applicable to real life. 

Illustrative of the work being done at the state level in Washington 
(Wimer, 1967) is the report of the Coordinating CouncU for Occupational 
Education on training requirements and specifications for data processing 
technolosy. This system approach includes the following six phases: invcsti- 
sation and feasibility study, design, development, implementation, pro- 
duction, and follow-up. Functional diagran^ were developed to illustrate 
each of the main steps of the process in addition to that which analyses by 
data procc-ssing provided. 

The general schema for designing relevant training programs was de- 
scribed in a recent article (Crawford, 1968). The seven-step approach con- 
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sisls of: dcxelop hi*man factors. s\s.lcms. anahsis modcL dc\ c3op job model, 
specify knowledges and skills, dcvrrminc instmetiona! objectives, construct 
training program, dcielop proficicncx test, and evaluate training program. 
If the portion of students who meet the performance standards is not 
satisfacloiy. it is “back to the draw ing board for a redesign of the cur- 
riculum. 

Armed Forcesinnovations 

Rcscar:.h in the .Arniy. %a‘,y. and .Air Forces has contributed much to 
the literature of the systems approach and its application to the building 
of irainingaiid educational programs. 

GuidclincsCChen/offand Follcy. 1965) for iiLstruction in three phases of 
Training Situation AnaKsis (ISA) preside the plan for systematically 
gathering and interpreting the information w hich is relex ant to the planning 
of tntiningand training dex ices, nircc phases of Training Situation Analysis 
are dc-scribed in detail. The first, systems familiarization, provides an 
orientation to the training problem, the system structure and floxx'. and the 
equipment. Task analysis method, the second phase, produces a set of task 
descriptions containing the information necessary for making training dex icc 
decisions. In the third phase, tniining analysis procedure, a ranking of tasks 
is achicxed based upon the potential benefit to system performance as a 
result of training and the costs of that training. Recommendations for the 
conduct of these three phases and suggested xx orking forms arc presented 
inthcguidclincs. 

The Systematic .Approach to Multidimensional Occupational Analysis 
(SAMOA) is described in several documents (Carr and Silverman. 1966; 
Carr. 1967; and Carr. 196S). The SA.MOA method consists of three major 
steps. First is the dcvelopmciit and administration of comprehensixe task 
lists and related data-gathcring forms. The second step is the coiiiputcriz-cd 
analysis of the data on tasks and task patterns. Thks is accomplished by a 
clustering program xvhich identifies homogeneous xvork groups on the basis 
of similarity of patterns of tasks performed. 1 he third major step is a 
set of computerized procedures for stratifying and grouping clusters on 
the basis of signifiainl xariables xvithin three dimensions of the xxork 
situation. These dimensions are technical, organizjitional, and communica- 
tionai. Ihe SAMOA method provides a xery nipid means for analyzing 
xvork-requirement data. The major phases of the method arc independeni 
so that data pertinent to any one of the three dimensions can be analyzed 
separately. The basic analytical unit is a cluster of men xvhose patterns of 
tasks perrorriic-d exhibit a maximum degree of compostitonal homogeneity, 
as determined by a computer clustering program, xxhich generates multiple 
coefficients of compositional similarities. 

The United States Air Force (Morsh, 1964) has dexeloped and applied 
a novel procedure for collecting, organizing, analyzing, and reporting com- 
prehensive job information. The procedure combines features of the check- 
list method xvith lho.se of the open-ended que.slionnaire and the obserxa- 
tion interviexv into a single-integrated procedure. The Air Force job analysis 
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Droccdure involves a sequence of discrete steps: location of source ma- 
tcriais; draft of job invenior\ : review of draft by advisors: revision; lield 
review; construction <»f operational job inventory; selection ol sunev 
sample; mailing; administration of job inventory; responding to inxcntc!*.; 
scanning, coding, and ciilln»ing; key punching and veril\ing; computer anal- 
vsis; and distribution of survey results. Another report (fcekstrand. 1964) 
provides an overview of the process of designing a training system. I'hc 
three main areas of the process arc determining training requirements, 
developing training environment, and measuring the results of 'training. 
Lcarncr-Ccnicrcd Instruction tl.C!) is dc-scribed in another report (Pieper. 
Follcy. and Valvcrdc. 196SJ. Behavioral dc,scriptions sene :r. a basis for 
the preparation of statements of learning objectives and a performance- 
criterion test in the dcvclopmem of Learner-Centered Instruction courses. 
The behavioral task description was complescd in two phases; data col- 
lection and behavioral analysis. This information jatcr becomes the basis 
for training content in LCl courses. These become highly job-relevant and 
include multimedia, sdf-instructional, apprentice-like e.spcricnccs. 1 he ef- 
fectiveness of the LCl approach is being tested at Lowry Air Force Base 
(Valvcrdc. I96K). 

A. report (Ammerman. 1966) of tlic rc-scarch findings of the Human 
Resources Research Office (HumRRO) disclosed a system for anaK7.ing 
instructional ebjcctivc:- by identifying factors that influence their meaning- 
fulness and uscfulncs.s. A survey of right annv service schools was con- 
ducted to dcsenninc procedures u.scd by instructional pcn;onncl in deciding 
course cement The findings indicated that the relevance of student action 
in converting e.xisting instructional topics to the form of student perfor- 
mance objectives ha.vc suffered from lack of thorough dcHnition of intended 
work-performance situations. Distinction was made between terminal ob- 
jectives (representations of the uilimatc c.vpcctcd performance capa- 
bilities) and enabling objectives (necessary learning tas.ks dependent upon 
terminal objectives for their value). A summary of the state-of-thc-arts 
(Smith. 1966) as to the ;ispcc'is of the technology for developing training 
svstems is found in another HumRRO report. The report is based on a 
survey of the available literature and draws particularly on HumR.RO c.x- 
pcriencc in research studies on training. Covered in the report arc: the 
instructional system as a concept, the research evidence bearing on the 
major system functions, and the methods for designing and evaluating the 
system in terms of both cost and effectiveness. 

/i svstems approach to education dc.scribcd as a “systcms-scicncc flavor 
was utilized in a research project at Battelle Memorial Institute (Coffey, 
1968,’. The major objective was to evaluate the efficiency and effectiveness 
of scir-instructional methods for selected areas of vocational education. Two 
major work phases were conducted. The first was directed toward a very 
detailed analy.sis of trade and industrial education for the purpose of 
identifying and describing primary vocational skills to be used as the basis 
for subsequent development of self-instructional units. The final activity oi 
the basis for evaluation of self-instructional methods. The conclusion was 
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reached that the self-insinictional s>-stem is a signiHcant method for improv- 
ing the efficiency and cflcctivcncss of vocational education. A second impor- 
tant conclusion was that primaiy vocational skills, as conceived, simply do 
not exist at the vocational education ievc Primary skills arc those skills 
ha\ingwidcappl!cabilityacro5>trades. 

The uses of systems anah'sis and computer simulation of school organ- 
ization were explored (Cogswell, 1966) to find new ways to implement 
instructional media. 

The use of program evaluation and review technique (PERT) with im- 
plications for curiiculum building may be gained b\’ studying several reports 
(Arnold, 1966; McKee. 1966; and Hitchcock and Bliss. 1964), McKee 
documented the steps in the building cfcurriculums for a new college using 
the PERT method. Arnold e.xplaincd the use of PERT in planning a program 
of dental continuing education and x'aiious other health-education projects. 
Hitchcock and Bliss characterized PERT as a dyz amic and responsive pro- 
ject-management nystem useful in planning, control ing and evaluating. 

A Job Corps manual (Butler, 1967) develops the concept and the use cf 
the systems approach. This approach involves the ajcuratc identification of 
the requirements and problems, the setting of specific performance objec- 
tives, the ' pplicalion of logic and analysis techniques to the problems, the 
development of methods for the solutions of the problems, and the rigorous 
measurement of results in comparison to the specific performance objec- 
tives. Accerdin? to the manual the same ^sterns engineering techniques so 
succcssftiry applied to the development of hardware have also been applied 
to training course development problems. It is used to describe a training 
system as a series of interrelated, interacting, precisely controlled learning 
experiences that are designed to achieve specific training objectives, bat 
organized into a unified, dynamic whole which is responsive and adaptive to 
the individual trainee while fulfillingspecific job-relevant training criteria. 

According to another Job Corps publication {Instructional Systems 
Development Manual, 1968) an instructional system is both a product (s 
complete instructional package) and a process (a method for designing the 
package). The application of good systems engineering principles along 'with 
those cT programmed instruction to ll’.e entire curricula has introduced 
empirical methods for ihe analysis, design, development, and evaluation of 
education and training. Tnc emerging instructional systems technology de- 
mands that all training course design decisions be based on statistical anal- 
ysis of trainee performance data. Each step in the development cycle must 
be empirically tested and validated against actual performance data. The 
training course developer now has a tool for determining the validity of 
trairiingobjectives, content, sequence, method, media, and achievement. 

Annotated bibliographies (Morsh, 1962; Smith, 1964; and Valverde, 
1968) provide an excellent source of information relative to specialized 
studies OR job analysis, training objectives, and training media. 

Summary 

A few vocational educators, psychologists, university re.searchers. and in- 
vestigators for the Armed Forces have devoted considerable effort to de- 
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: "isicms apprciich buildinsi %04::ad^rial cdi:raU£»n cunicalums. 
The irAlhi s!cp usi^ally c<Misisls of aEa!>j.'s of the ;oi> rea::3rcn;enis ar ti:c 
dclcm5?!i2£;an -r-f the sysieirs rcqisirenicnl- This is foU£i*.i«3 by syslcixis dc~ 
\ eJripir.eni and syslemstalidalion. 

TREP^DS AND NEW DIRECTIONS 

Xtur deiclopmcnis have b^n mentioned in the various sections of this 
revirwv - Houei er. it seems desimbic to consolidate some of the iilustrations 
to explore the road ahead in cumcclum dei’dopmenL It ha» been most 
encouraging lo note the vigor cf the movement towards a fiime* foundation 
for'i -ocationaiand ted:n:cai cmriculuni ouilding by a more careful and real- 
istic anabisis of infonnation basic to ao^uiring enln-lcicl skills. It has been 
gratifying to note the intensity of the effort concen'rat«3 by the Armed 
Forces and some of the leading colleges and universities tor^ards a sy stems 
approadi ivith a validation of the sy stem. Ho’.vc% er, it is quite discoura^ng 
to sec the small amount of concern from some of the sectors. Many edu- 
cational institutions at various ic\els are conspicuous by the lack of con- 
tribution or lack of identiheation with such movements. 

At the risk of omitting several worthy* and outstanding contributions the 
author would like to mention some of the studies, reports, and books that 
highlight the foraTird motion charactcrizcG by many others. It *s rot the 
purpose in this sciaicn to build a solid synthesis but rather lo use some 
references as illustrations in the hope that ts^ry may provide further inarnlivc 
for even greater de\eIopmtnls in the future b broadening the base and 
rdnfordng the foundation of analysis for cirrriculum building in vocational 
and technical education. 

Illustrations of the advantx:d thinking in this field arc reilarted by ll ’ 
authors of t\vo books (Gagne, 1966; Borovv, *964). Both deal with the 
^'stems approach to the problem. Gagne opens up the theory^ ol psycho- 
technology of the man-machine systems and rc%cals many va1idat<xl p.sy- 
cholo^cal principles highly desirable for progress in a complex system of 
analysis. Boroiv secs occupational analysis and its applications as having 
just begun and recognizes the tremendous potential of the future untapped 
resourccsavailabJc. 

Tracey and Flynn ( I96S) point out the successful achievement of a tested 
system with a control model in reducing training time, cutting academic 
failiircs, and improving teaching cfficiensy. 

Morgan and Bushnell (1965) point to the problems and shortcomings as- 
sociated with our present-day programs of education and indicate a need for 
radically modifying the system in order to design an educational program 
which will be responsive co the prcsenl-day nce^ of students. The organic 
curriculum is suggested for consideration. The first step in building a 
sludcnt-ccntercd, organic curriculum is the determination of spcdfic and 
measurable behavioral attainments needed for entry into a variety of post- 
high school activities. Such a program is pictured as including academic and 
occupational training, personal development, real-work experience, personal 



SKI? V* veal:- arid stvebl and rccreali^na! aclhilres. The in- 
Jixrai3t;n and ^nlcraciirvn ••!' shi^ c^virpon^nis rcsuli iVtJjTi cartful .^sicms 
dcagn. Tl:»c unlcrs rcco^jzc ihai research and dcic^epHienl clfV^its in 
cnrrictilu.-’n have been small and fianmesilcd. »•:» dale, and liial a massi-e 
rcsK^rch clf-’vii ^ill be required Is* deielsip and \alidale au evreanin cur- 
riculum. 

Indi\ndual!y paced c*r f -.t|Ljanime-J insin:clson iValcniine, !9b5i de- 
mands a firm forvling in analysis, h requir-es irainin.2 cihjecii^es in cIuFcr 
agrcemenl viiih ifccskillsand kn-^ivled^es required. 

As a result nf a camprer.ensivc suidy {Chsisia*. the decision was 
reached that some type cl* fast •n\cnls*n survw proccaiire had the siealcsi 
prcbabiliiy of salisl» in|: the requiremems of a sound .■»ccupaLonal world. 
Lcarajini’ media iGrccn. a*e ir^ne-rtanl in dcahng wiih innovaiions 

in cducalionai ccmsidenilions siven to dcsia^iin^ airncula, irich’dtd in this 
part of the process arc sudi concepts as indipendent ieamina, decline 
sequences, core curricuja.and !camings>'slcmsana!ysis. 

Svailcmalic planning of school curriculums fSand, 1966} can oc innova- 
tive. particjlarly w hen built upon a comprehensive coaccpiual scheme. 

An emerging coordinated sv'slcms apporach on a slalc-vvidc basis, with 
flexibihly and a built-in feed-back loop offering far-reaching implicaiions 
for curricula geared to the needs of sluccnls and the needs of employers, 
iscridcnl in oncofsmcraicurricula now in proccssf Wimer. !967). 

Performance proIidenc\" measurements f Foley. I96S) are requirements 
of a Sola! approach to an integrated curricula system. 

On ? broader horizon, dlizens of the community also have concerns in 
evaluation (Hamlin. 1967}, Dr. Hamlin said. “It is a great misfortune lhal 
the best trained evaluators have been looking at olucation with a micro- 
scope rather than a panoramic view finder .... Tvpically the evaluations 
have been of programs, teachers, students and former sludcnis. and fi;cil- 
ilics. There has been little attention to public policies and public altitudes 
responsible for the conditions discovered or to the proccs«:s by which public 
policies Ibroccupationaleducation arederived.”’ 

The elements of a composite sy stem ol curriculum development using 
the advantages of research are novv known ^nd tested. Ample research 
findings have provided a base from which a multiplier effect is possible. 
Application to ail scrviiais. fields, and institutions of education throu^ cur- 
riculum building in karping with the known sialc-of-lhe-arts may be the 
direction of the movement, but the evidences of such implcmenlalion arc 
slight as rcvcalju in a thorough and painstaking search of the Ihcralurc and 
research. However, the movement has started and bright slurs are becoming 
visible behind the dark clouds of uncertainly revealing the horizon of somjc 
curriculums built on the foundation of occupational analysis. 

Summary 

Slow progress has been made towards the process of building vocational 
education curriculum on analysis. The present trend rcfiecls improved anal- 
ysis methodology, broader application to all service.*:, and greater ailenrior 
to thcdcv'clopmcnl ofa sv stems approa h to curriculum building. 



Ccnclusions 

1 rainina i * tj } ci3*-cai:i-n «.'f Viiiil-his ard adults ?*.'r ard coplCT> rrs 
fcr qua’d" ci i demands miire seniiU£ cansidcralmn shen io: 

1. inercasina use tif analysis as the l4tiindali-,»3i for voealtonal curncii- 
lums. 

2 . Codihina and dcfjn:n|j Icmis used. 

3. Dc^cloplna conjinon under^^andln^ of cffcciivc processes of anal- 
ysls. 

4. Accepting ofp/occdurcs found functional bv other vocational ser- 
vices. 



Recommendations 

1. Progress in \ocaiional education a^nicu'^um talidalion is dircclk 
dcpcndcrii upon amviysis. rhcrcfcrc. large-scale use of analysis for all sc*-- 
\ices is csscniial for ■mponcmcni of pr.igram planning and in-si-uction in 
vocational education. 

2. A united and coordinated massive efibil is mandaioiy to provide 
\alidalcd vocalional curriculums for existing and emer^ng occupations. 
Further study should be made »so\v to determine h.m this cm best, be 
ach:c\cd. It may be that one or more centers should be established with 
the unique function ofcurricuium building. Such a center must ;iavc: 

a. Competent professional staff having command of the total pTotxss of 
analysis and cunicuium building. 

b. Hard'vare in the fotm of computers and other a:ds as well as the 
sofiuarc needed. 

c. Effective melhoaf, for dissemination to potcnlLi! users. 

It is questionable if large-scale use will ever be made of \ia!idaled cur- 
riculum if each teacher must build his o'.vn curriculum on his own analysis 
process. 
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